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ABSTRACT * 

This kit provides coaches, physical education 
teachers/, and health professionals with current nutrition information 
and guidelines for applying that information in classes *and athletic 
training programs. The kit contains four components. A "Key Terms 91 
section provides an index to nutrition-fitness terminology and 
concepts. The instructional materials section contains* information 
on: (1) sports-nutrition essentials; (2) 'fitness assessment and 
conditioning; (3) nutrition and athletic performance; and (4) 
nutrition-fitness assessment skills training. A directory provides 
information on how to obtain nutrition and "fitness education 
materials, audiovisual aids, and nutrition-fitness assessment tools. 
The reference section lists resources used to develop the kit. 
Additional reference information is appended, including suggestions 
for classroom activities; sample high-carbohydrate daily food 
game-plans; a chart .of recommended dietary allowances (RDA) for . 
adolescents; a Cooperative Extension Service (Arizona University, 
College \of Agriculture) publication on nutrition and fitness; tables 
containing the nutritive value of foods; and a sports-nutrition 
posttest, with answer key. 
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INTRODUCTION < 

Athletes and fitness buffs make special demands of their tiodies. 
The starting point for meeting those demands is sound nutrition 
knowledge and practices combined with optimal physical training 
programs and adequate rest. 

The Sports-Nutrition Kit provides coaches, physical education 
' teachers and health professionals with current* nutrition information 
and guidelines for applying that information in classes and athlete 
training programs. 

The Sports-Nutrition Kit contains four components:" ' < 

> 

KEY TERMS, . j 

INSTRUCTIONAL MATERIALS 

4 A - Sports-Nutrition Essentials 

B - Fitness Assessment and Conditioning 

C - Nutrition and Athletic Performance 

D - Nutrition-Fitness Assessment Skills Trainfng 

Eater's Guide Poster * 

Fitness Guide Poster % j * 

REFERENCES * * 

APPENDIX 

Instructional Aids Director? * 
Suggested Class Activities 

High Carbohydrate Daily Food Gamtf Plans 1 0 
Recommended Dietary Allowanced CRDA) 
Nutritioo-Fitness; A Winning Combination * • 
Alcohol - Ups 'and Downs 
Vegetarianism 

Nutritive Value of Food - Handbook 72 
Sports-Nutrition Test and Answer Key 

The Key Terms section is an index to kutrition-f ithess terminology 
and concepts in the kit. Instructional Materials includes two 
.posters and information on the four topic areas listed above. The 
Instructional Aids Directory provides information on how to obtain 
nutrition and fitness education materials, audio-visual aids, ahd * 
nutrition-fitness assessment tools; The Reference section lists the 
resources used to develop the kit. The Appendix includes additional 
reference information listed above: 
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SPORTS NUTRITION 



KEY TERMS 



a 



The Sports-Nutrition packet ^contains descriptions and defini- 
tions for each of the following words or terms. You will be 
a winner in the Sports-Nutrition game' if you^know this key 
information. Fill in the definition or description next to. 
each word. (Definitions -are on pages listed next to each term.) _ 



SECTION A - SPORTS-NUTRITION ESSENTIALS 
Adenosine triphosphate (ATP), p. 30-31 



Aerobic energy release p. 36-37 



. Aerobic exercise p. 34, 36 



Alcohol p. 167-172 • 



Amino, acid p. 3, 36, 38 



Anaerobic energy release p. 34, 36 *V 



/ 



Anaerobic exercised p. 34, 36 
Basal metabolic rate p. 39 



Body compos i tion P • 42-43 

* . * . . 

Calorie p. 28 % 




C l«2 SKMTS-NUTRmON 



Carbohydrate p. 3, 9-10, 12, 9S 

Cardiovascular system p. 24^27 

. <• * 

/ • * .• 

Catalyst p. 32 

Cell cytoplasm p.' 5, £3, 3* 



Cell membrane p, 8, 33 

Cell mitochondria p. 8, 33, 38 

< 

Cell nucleus p. 5, 33 . f 

i 

m 

Complex carbohydrate p. 9, 203 

0 

Creatine phosphate (CP)' p. 30, 37 
Digestive system p. 20-23 



Electrolyte p . 3, 88, 90-%l 
Enzyme p. 32*32 



Fat p. 3, -0; 23, 28-30, 33 



fat ' soluble vitamins p. 3 



• V 



Fatty acid p. 33, 35 



Fiber ,'p. 3, 12, 107, 110 



Fructose p. 2 5 



Glucose p. 15, 30, 32-34 



a*. 

Glycogen p. 5, IS, 32, 108 



fiigh intensity exercise p. 35 



Hydrostatic weight p. > 43, tf*- 7* 

* 

Lactic acid p. 3rf ^ 

ft « * 

Lean body weight p. 43 * 
Low to „ medium intensity exercise ft. 
Maximum oxygen consumption (V0 9 MKk) 



. Metabolism p. 17, 29-31, 33 



vii 



Minerals p. 3, 2 7 
Nutrient nfiteKsity p.* 3, IS 
Nutrition p. 6,' &-19, 94-96 
.Obesity p. 6, 43 

\ .# • 

Overweight^ p. ff, 43 
Oxygen p. 32, S7 

i * 

Percent body fat p. tf, 43 
Protein p. 3, £5, S5 

Recommended Dietary Allowance (RDA) p. ia, 

Recommended range for percent body fat for: 
Adult men - p. 4$ 
Adult women - p. 43 
Children - p. 43 
Teenagers - p. 43 

Saturated fat p. 13 



\ 
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Simple carbohydrate p. 9, 15-16 

o 

Skinfold p. 43 

Steady state exercise p. 65 

» 

Unsaturated fat p. 13 4 ■* 

SECTION B - FITNESS ASSESSMENT AND CONDITIONING 
Aerobic, conditioning principles 

Frequency 

Intensity 

Time (duration) 



P-- 


71 


*? 

p- 


71 


p- 


71 


p- 


74 



Aerobic sports p. 72/ 50 



American Association for Health, Physical Education, Recreation 
and Dance (AAHPERD) p. 55-68 f . • 



AAHPERD 4 fitness components measured by the AAHPERD Fitness 
Tests are listed below. List the name of the test used tp 
measure each component: 

Musculo skeletal function/strength - p. 55-60 
Musculo skeletal function/flexibility - p. 56-61 



Body c6mposition - p. 55-62 



Cardio respiratory function/endurance - p. 55 s 59 



Anaerobic sports p. 72 



Maximum heart rate • p. 72 



Nutritional Assessment components . 

Body composition (anthopometric measurements) - p\ si 

* . * »■ 

Diet history - p. 51 



Biochemical profile - p. 5 3- 



52 



Phases of a physical training program 
Warm up - p. 75 

Conditioning period - -p. 75 

Cool down *- p. 75 

Physical training principles 

Specificity - p. 73, S3 

.* 

Ovprload - p. 71 
Reversibility - p. 71 
Individuality - p. 71 



Pulse p. 75 

* 

Training heart rate p. 72i s 75 

SECTION C - NUTRITION AND ATHLETIC PERFORMANCE 
A common mineral deficiency for female athletes 

Anabolic steroids p. 9 7 

Caffeine p. 99-101 

Calorie content of 1 pound of body fat p. 109 

** ■» \ 

Carbohydrate loading p. 106 

Complete protein p. 173-180 

Dehydration p. 87-91 

'Effect of hydration status on performance p. 87 
Electrolyte replacement p. 88 9 90, 10 3 

c 

Energy' balance p. 20 8 t 109 
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Pre-event hydration guidelines: 
Fluid volume - p. 88 

Timing - p. 88 

Type of fluids - p. fiS, 90 

a 

ft 

Principles ol[ VIM-athlete training diet: 
Variety - p. 96 ^ 

Individuality - p. flff . ' .„ 

Moderation - p* 96 

Recommended guide for pound (s) of weight g^in per week 

Recommended guide for weight loss per week p. 108 

Salt p. 90, 91 

m 

r '> 

1 .. "' 

Sodium p. 40, SO 

r «. 

\ 

Symptoms and treatment for: 

Heat cramps p. 91 

Heat exhaustion - p. 32 

Heat stress - p- SI 
Heat stroke - p. 91 
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NUTRIENT ESSENTIALS 



To date, research nas shown that there are 40 essential human 
nutrients. The chaVt below lists these nutrients. The chart 
also shows that several other nutrients are currently being 
studied to find out if they too are essential to our health. 
The 40 nutrients are classified into six major nutrient groups: 
WATER, PROTEIN, FATS CARBOHYDRATE , VITAMINS, MINERALS. Within 
each major nutrient group, there ire subgroups, to identify the 
various forms of each major nutrient. 



threonine 

tryptophan 

valine 



1 water 

1 Carbohydrate (sugar, starcbw, cfellulo«« .r.fiber) 

9 protein /9 essential amino acids 

histidine lysine 
isoleucine methionine 
leucine phenylalanine 

1 fat/ 1 essential fatly acid 
linoleic acid 

13 vitamins /4 fat -soluble <• 
A-D— E.--K 

9 water-soluble- 

B, ("thiamin") B^(pyrldoxine) pto^'n 

B»(riboflawn)- 3 ia pantothenic acid 

*B, (niacin) folacin C (ascorbic 

minerals / a> major 

calcium sodfum ") 
phosphorus potassium}- electrolytes 
magriesium chloride J 

9 trace. 

iron copper chromium 

zinc manganese selenium 

iodine fluoride, mdybdenum 



15 



OTAL. 

other substances which are presently 
beino, studied to determine, 
possible human requirements are*. 

aluminum choline 1 strontium 
arsenic cobalt sulfur 

xboron nickel titanium 

- cadmium silicon tin 

\ x vanadium 
By eatina a variety of foods within 
the food plan, sou will det 

the esserfaa^nutrlents regufreSi , 
by the bodj to ^maintain godd health. 
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BODY COMPOSITION 




The body is made of six ma.for nutrient" groups: Fats, Carbohydrates, 
Protein, Minerals, Vitamins and Water. Since all bodies are made 
of the same things, why are they shaped so differently? Body 
composition, tjiat is the percent of body yreight that is formed by 
each nutrient, is affected by genetics, nutritional status , age, sex, 
and physical fitness level. The drawing above shows the average' 
percentage of body weight formed by each nutrient group in a typical 
human. 

* i 

With increasing age, the percent body fat typically increases and 
body water de cre ases. Males usually .have lower percent body fat 
than females. The percent bodyfat of athletes also varies among 
sports. Physically fit people usually have a lower percent body 
fat than unfit folks. What people eat and their exercise level can 
affect their nutritional Status, body composition , fitness leVel and 
athletic performance. "Many methods are used to estimate body 
composition. /These methods include measuring height, weight, 
skinfolds, body parts circutnf erences knd hydrostatic weighing. 



BEHNKE 1 S THEORETICAL MOD^L FOR A REFERENCE MAN AND WOMAN. 



Reference Man 



Reference Woman 



Age 




20-24 


Height 




68.5 in. 


Weight 




154 lb 


Total fat 




231 lb 


i 




(150%) 


Stooge fat 




18 5 lb 


t " •" * 




(120%) 


Essential fat 




3-* lb 






(2-5*) 


Muscle 




69 lb 




(448%) 


• Bone 




23 lb 






(149%) 


Remainder 




38 9 lb 






(253%) 


Lean body 






weight 




136 lb 



Age 


ss 20-24 


Height 


= 64 5 in. 


t Weight 


= 125 lb 


Total fat 


= 33 8 lb 




.(27 0%) 


Storage fat 


= 18 8 lb 




(15.0%) 


Essential fat 


= 7.5-l9lb 




(6-I2*) 


Muscle 


= 45 lb 




(360%) 


Bdne 


= 15 lb 




(12 0%) 


Remainder 


= 31 2 lb 




(250%) 


» Minimal 




weight 


= 107 lb 


* 





Behnke'srttteoretical model for a refe re nee n^n *nd woman. The mean values for 13 circumference 
measures and 8 skeletal diameters, including proportionality constants for the reference man end woman and 
comparisons with various groups, are presented in the Behnke and Witmore monograph. h 



Source: McArdle, W.D. and Katch, F. I\ , Katch, V.L. 
Lejt and Febiger, Philadelphia, 1981. 



Exercise Physiology . 



The above illustration sliovs the body composition differences in . 
percentage body weight made from fat, muscle, bone and other 
tissues for a reference man and womati: Water, prot-ein, fat, 
minerals and vitamins, form parts of every body cell. Fat is also 
scored" in the adipose or f„at tissue. Carbohydrate is stored in 
the muscles fc or liver in a form called glycogen. 

The idea body composition means the right balance of all nutrients 
in the body. Inadequate or excessive amounts of any nutrient can 
lead to malnutrition. * ' ■ * „ 




Th£ following chart summarizes the typical ranges of percent body 
fat for males and females. 



BODY tAT:^ MALE 

Essential 2-5% 

•Average 12-17% 

Borderline Obese 18-24% 

Obese 25%+ 

Athletes 4-18% 



FEMALE 

* ST 

5- 12%, 
19-25% 
26-30% 

30%+ 

6- 30% 



Malnutrition means bad nutrition due to either a deficiency or 
expesses of essefttial body nutrients. For example, excessive 
consumption T of energy nutrients can lead to obesity. .Obesity is 
defined as Being* over fat . Overweight is defined as exceedinc the 
maximum weight for fcex, height, and frame. size listed in standard 
tables. However, standard tables represent only average data for 
the population as a whole and don't cdnsider body composition. 
There are many people who are overweight on the basis of 'comparison 
to standard height-weight tables, yet they have a normal or lower 
thato normal amount of body fat. Thus, they are overweighi s but 
not obese (over fat). Many athletes tend to fall into this group 
as a result of their heavy bones and large muscle mass. Others 
who are not physiQally fit fall within the standard range of weights 
for their sex, height, and frame size, yet have more than a normal 
amount of body fat. These peogle are obese, yet of normal weight. 
"Thus it is' important to be awcufe of individual body composition and 
not be overly concerned with Whether a person is overweight, under- 
weight, or normal weight. 



The follpwing is a standard height-weight table. 



STANDARD HEIGHT-WEIGHT TABLE DERIVED FROM 
' LIFE INSURANCE STATISTICS 



Itotrablcwaijlto I or woam agtd 81 and om 



Height with Shoe$ 








2-ineh Htali 


GtMitll 

omaii 


ft M . I ♦ - 

Medium 


Large 


Ft#t 


Jnchti 


Fro rat 


Framt 


Framt 


4 ' . 


10 


92- 99 


96-107 


104-119 


4 


11 ' 


94-101 


96-110 <. 


106-122 


5 


0 


96-104 


101-113 


109-125 


, 5 ; 


1 


99-107 


104-116 


112-126 


5 


2 


102-110 


107-119 


115-131 


5 


3' 


105-113 


110-122 


116-134 


5 


4 


106-116 


113-12* 


121-136 


5 


5 


111-119 


116-13C 


125-142 


5 


6 


114-123 


120-13?> 


129-146 


5 


„ 7 


116-127 


124-13J 


133-150 


5 - 


8 


122-131 


126-143 


137-154 


/» 


9 


126-135 


132-147 


141-156 


K 5 


10 


130-140 


136-151 


145-163 




11 


134-144 


140-155 


. 149-168 


6 ' 


0 


136-146 


144-159 


153-173 



For nudt weight, dtduct 2 to 4 Ibt. 

Prepared by Mtlropoliltn Ufa Insurance Company. Derived primarily from 
data tf tht Build and Blood Prtaaurt Study, 1966, Socitty of Actuarial . 



Dteirable waighte for am aged 21 and ovtr 



Htlght with Shots 



1-inch HttJi 


Small 


Medium 


Large 


Fttt 


Jnchti 


Frame 


Frame 


Frame 


5 


2 


112-120* 


116-129 


126-141 


5 


3 


115-123' 


121-133, 


129-144 


5 


4 


116-126 ' 


124-136 


132-146 


5 


5 


121-129 


127-139 


135-152 


5 


6 


124-133 «. 


130-143 


136-156 


5 


7 


126-137 


134-147 


142-161 


5 


8 


132-141 ; 


136-162 


147-166 


5 


9 


136-145 


142-156 


151-170 


5 


10 


140-150 


146-160 v 


155-174 


5 


11 


144-154 


150-165 \ 


159-179 


6 


a 


146-156 


154-170 


164-164 


6 


i 


152-162 


156-175 


166-169 


6 


2 


156-167 


162-160 


173-194 


6 


3 ' 


" 160-171 


167-165 


176-199 


6 


4 


164-175 


.172-190* > 


182-204 



For nudt weight, deduct S to7 lbs. 

Prepared by Metropolian Ufa Inauranca Company. Darivad primarily from 
data of tha Build and Sloop* Pressure Study, 1959, Society of Actuarial. 



Although tha tables giva Idool weights for thraa dif- 
ferent frame sizes, et the time they were published rto means of 
estimating frame size was supplied. A simple rule is to compare 
the wriitbonos of several women orjeveral men and to make 
an arbitrary Judgment as to which are small medium, or large. 



FUEL BURNERS 



Dune feu g fey < j. Human 





cell 



Nutrients form oelle which in turn form our body composition. 
Cells are the basic living unit in our body. Just as the engine 
makes the, car run, our cells are tiny engines that keep our" body 
moving. Cells in different parts of the body look different 
and perform different jobs. £ome cells form our skin, bones, 
nerves, -teeth, heart, and other organs just like itfetal, plastic, 
ang rubber form the parts of an engine in a car. ' * 

.All cells have' some basic pajrts listed below. The nucleus directs 
the activities of the cell. When a cell divides or uses food, the 
nucleus controls what happens. The cell membrane lets in nutrients 
from food and helps, keep -out harmful substances. The cell membrane 
is made from protein and 'fat. » • > 

Carbohydrate, fat, and protein are the three nutrients that supply 
body energy* Alcohol* also contains energy. This* energy is ~>\ 
measured, in calories. The energy nutrients must be transported > 
in the blood to the cell and through the cell membrane in order * 
for the energy they contain to be released. ^ 4 

The q&toplaim is the area where anerobio energy release takes 
place. Jthe mitochondria is where aerobic energy release takes 
place. * ' * 

. \ CELL 



NUCLEUS 



MITOCHpNDRlX 




\ *~mi i MEMBRANE 



CYTOPLASM 



NUTRIENT SOURCES 



Athletes need increased calories to meet the high-energy demands 
of conditioning and competition. ' Athletes can meet the high- 
energy challenge of sports by increasing food intake. The U.S. 
Dietary Guidelines provide the latest advice on selecting foods 
for nourishing, healthy shacks and meals . 



The dietary guidelines for athletes 1 food selection are: 

•Eat a variety of foods • 
•Eat foods with adequate Complex carbohydrate (starch and fiber) 
•Avoid too much simple carbohydrate (sugars) 
•Avoid too much sodium/ 

'•Avoid too much fat,- saturated fat, and chblest'ei-ol 

l —The nutrient cpntei/£ in the foods listed in the charts below 

illustrates that fatods vary greatly in the percentage of major 
, nutrients they contain. Food preparation may change, nutrient 
content. For. example, cooked -berea Is contains a lower percentage 
of carbohydrate than bread because cooked cereals have r a higher 
water content. Other nutrients are added to or removed from foods 
during processing and preparation. See page 114 for portion size 
for each f ood exchange category. - « 
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PROTEIN CONTENT OF SELECTED FOOD EXCHANGES 




VEGETABLE 



BREAD 
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PERCENT TOTAL CARBOHYDRATE CONTENT OF SELECTED FOODS 
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CEREALS 
(dry) 

90-75% 



COOKIES 
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RICE 

FRUIT 
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30-25% 



COOKED 
CEREAL 
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PERCENT FIBER CONTENT OF SELECTED* FOODS 
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SHREDDED 
WHEAT 



WHOLE 
WHEAT 





f PEANUTS 


BREAD 


15% 


| J** |* 


| 9% 



GRAPE- 
NUTS 



WHITE 
BREAD 

1% 
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Many foods contain "hidden" nutrients. Cheese, an excellent 

source of protein, also has a high fat content. Many 

foods contain "hidden" fat. Two major types of fat are saturated 

and unsaturated fat. Unsaturated fats come from plants and are • 

liquid at room temperature. Vegetable oils such as corn, 

saf flower, sunflower, and soybean are examples of unsaturated 

fats. Saturated fats come from animal sources such as meat, 

eggs, and dairy products* like butter, milk, and cheese. Saturated 

fats are usually solid* at room temperature. Palm oil and coconut 

bil are saturated fats that are liquid rather than solid. 




SODIUM 



Sodium is also, "hidden" in foods. The Sports-Nutrition Eaters 
Guide Poster cantains a list of high and low sodium foods. The 
following chart lists sodium content in salt, water, and some 
medications. . 



FOOD AND NUTRITION BOARD 


RECOMMENDED DIETARY ALLOWANCE 


OF 


1100-3300 mg. sodium 


NATIONAL ACADEMY OF SCIENCES - 


( h to lh tsp salt) 



Salt - sodium (40%) + chloride (60%) 



fl 



1 tsp. salt* 

1 tsp. Lite Salt* 

1 tsp. salt substitute* 

1 tsp. baking soda* 

1 tsp. baking powder* 



mg. sodium 
2200.0 

1100.0 

0.5 

1232.0 

408.0 



l cup Tucson Water** 

1 tablet Alka-Seltzer*** 

1 tsp. Bromo-Seltzer*** 

1 tablet Rolaids*** 



affc 



10.0 
532.0 
480.0 

53.0 



References : 

♦Morton Salt, Division of Morton-Nowich Products, Inc. 
110 N. Wacker Drive, Chicago, Illinois 60606 

**Water & Sewers Department, P.O. Box, 27210, 111 E. Pennington 
Street, Tucson, Arizona 85726 

***Water Quality Association. Richard Weickart , Technical 

Director. Easy-to-Use Guide to Sodium in Food, Medicine , 
and Water, p. 15 



SUGARS 



Sugar is also "hidden 11 in food. Many athletes avoid sucrose 
or table sugar but use other sweeteners. Sweeteners nil contain 
sAtople carbohydrates or sugar. Sweeteners or sugars are fcalled 
many names that include: white sugar, brown sugar, raw sugar, 
honey , fructose, syrup , glucose , dextrose , lactase , and galactose 
All these types of sugars contain calories and some contain very 
small traces of vitamins and minerals needed to metabolize those 
calories. For example, an adult would have to eat four cups of 
brown oUgar to meet their RDA for calcium and anyone un4er 18 
would need 6i cups to" meet- their RDA. 

SOGAR-HONEY- FRUCTOSE: What's the Difference? 

» ■ • 

Honey compared to white or brown sugar has only a slightly higher 
vitamin and mineral content. White sugar and honey both contain 
simple sugars called glucose and fructose. Fructose must be 
converted into glucose in the liver before it is used by the 
body or stored as glycogen. The chart on the next page shows a 
nutrient comparison of sugars. The chart bel.bw lists the ^hidden 
sugar content, of some foods. 



Hidden Sugar in Foods 



Food 



Teaspoons Sugar 



Chocolate Bar (average size) 
Chocolate Fudge (1 1/2" square) 
Marshmallow (1 average) 
Chewing Gum (1 stick) 
Chocolate Cake (I1/2" squarf ) 
Doughnut (plain, 3" diameter) 
Molasses Cookie (3i/2" diameter) 
Ice Cream (1/2 cup) 
Apple Pie (1* medium pie) , 
Pumpkin Pie (1* medium pie) ♦ 
Orange Juice (1/2 cup) 
Tomato Catsup (1 tablespoon) 
Sweet Carbonated Beverage (6 ounce) 
Chocolate Milk (1 cup) 
Jelly (1 tablespoon) 
Maple Syrup (1 tablespoon) 
Hone> (1 tablespoon) 

Peaches (canned, 2 halves/ 1 tablespoon syrup) 
Prunes (stewed, 4-5 medium, sweetentfd- 



15 
4 

2 
5-6 
12 
10 

2 



7 
4 

I1/2 



4l/3 

6 



2V2 
2l/2 
3l/2 



3 



,1/2 



2 tablespoons juice) 
Apricots (dried, 4-6 halves) 
Raisins (1/* cup) 



8 
4 
4 



Source: Tucson General Hospital, Tucson, Arizona, 
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NUTRIENT ANALYSIS OF SUGAR 



m 



[Hone* 



Type of Sugar 

Irown sugar 
1 tbsp 


Cat 

52 


Pro 
0 


Fat 

0 


CHO 
»«H> 


Ha* 

Tr 


Calcium 
I2mg 


Phosphorus 
3mg 


1 ron 
• *7mg 


Potass i urn 
*7«g 


VI t. A 
0 


Thiamin' 
.00 Img 


Riboflavin 
.OOfcng 


Niacin 
>.03mg 


VI t. C 
0 


Fructose 


33 


0 


0 


*9 


Tr 


Less 


* ■", 

than 2t of U.S.ft.O.A. require 


■ents for 


vitamins 


t minerals 






Honey 
>l tbsp 


•5- 


Tr 


0 


17 9 


Img 


Img 


Img 


r |mg 


. - 111*? 


0 


Tr 


.Olmg 


. Img 


0 


Light Molasses 
I tbsp 


50 






»3g 


3mg 


33mg 


3mg 


• Jmg 


183"* * 




.Olmg 


.Olmg 


Tr 




Hacks trap 
t tbsp 


*3 






I1g 


»5mg 


I37mg 


»7mg 


3>2mg 


SlSmg 




.02mg 


.04mg 


. fag 




White sugar 




0 


'0 


I2g 


Tr 


0 


0 _ 
1 


Tr 


Tr 


0 


0 


0 


0 


0 



Cal - Calories // Pro * Protein // CHO - Carbohydrates // Ha* • Sodium 

Tr ■ trace 

g ■ gram ' 
# mg ■ milligram 

Source: Nutritive Value of Foods, Home and Garden lu I let-in #72 - USOA. 



The Nutritive Value of Foods tables (p. 181-207) frofo U.S.D.A, and 
Nutrient Analysis of Fast Foods from Ross Laboratories can be 
used to check out the nutrient content- of foods you like to eat. 
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FUNCTIONS OF NUTRIENTS 



CALORIES 
rm* gram 



BODY FUELS 






Carbohydrate 


4 




Fat 
rat 






Protein 


4 


• 


( Alcohol) 


7 
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Protein 


4 




Jat 

• 


g 




Minerals 


.0 


/ 


Water ' 


0 


/ 

9 

/ 






/ 

/ 


. . REGULATORS * 






Water 


0 




Vitamins 


0 




Minerals 


0 




(Fiber) ♦ 


0 






The three major functions of nutrients in the body' are; 

1. Fuel or energy sources 

2. Building material 

3. Regulate body cell activities. 

These functions are essential for metaboliem. . Metabolism is a 
general term used to describe ail tne chemical changes that 
continually occur in the body tissues. For example, carbohydrate 
fat and protein are the three nutrients that supply energy to 
fuel metabolism. Alcohol also contains energy the bfcdy can use 
for fuel. Water, vitamins and minerals help regulate the relase 
of energy from carbohydrate, fat, protein, or alcohol but they 
do not contain energy. This energy release is called oxidation. 

The energy released is uSed to build new tissue cells using water 
proteifn, fat and minerals. Energy can also be used to repair , 
injuries, regulate cell activities, fuel muscle wdrk and heat the 
body. Energy which is not used for metabolism is stored as fat 
or lost as heat. 



ATHLETE NUTRIENT NEEDS 

Exercise and sports place special demands on the body. An 
athlete may ask, "Is my diet adequate to meet the rigors of 
fitness training?". A prolonged deficiency or excess of any 
nutrient will be damaging to performance. Therefore, regular diet 
analysis may be a way to help keep at>hletes "eating., on the right 
track" so they can reach their , potential . 

The Food and Nutrition Board of the National Academy of Sciences/ 
National Research Council has established Recommended Dietary Allow 
ances(RDA) as a guideline for estimating adequate dietary intake 
of protein, energy, 10 vitamins, and six minerals. The RDAs are 
based on available scientific knowledge for adequate levels of 
essential nutrient intake that Will meet the needs of practically • 
all healthy people. . \ 

The nutrient requirements for individuals: are unknown. Thus, the 
RDAs are recommendations for ^population groups, not individuals. 
Because of individual Variability, the RDA for each nutrient has 
a built in margin of safety. The requirements are- set high 
enough to meet the needs of those people with the highest demands. 
Even though the RDAs are designed for population group dietary 
nutrient analysis, they are good guides for evaluating the 
nutritional adequacy of an athlete's diet. 

When using the RDA as a nutrient guideline, a coach or athlete' 
should keep in mind that the body can: 

1. Conserve essential nutrients when dietary supply is 
insufficient, and 

2. Store some nutrients when daily intake .exceeds immediate 
needs. 

** 

Therefore, if the , RDA for a nutrient on a particular day is not 
"met, surplus amounts consumed shortly thereafter will usually 
compensate for the inadequacy. 

Special Consj deration' for Protein Needs 

Except for energy, the nutrient requirements for protein, vitamins 

* and minerals are usually thfe sane for athletes and non-athletes. 
There is little evidence that muscle activity increases the need 
for protein except for very small amounts required for muscle 

* development during training. m Since the turn .of the century, 

* nutritionists have known .that protein in excess ^f the daily 
requirement does not enhance work perfcrrmapce. . . 

j * \ 

The protein RDA is 0.8 gram of protein per kilogram Xkg) 
body weight. Therefore, the protein RDA for a 70 kg man is 56 
grams of protein and for a 55 kg woman is 44 grams of protein. 



i 

*■ r» 

/ " . I 

The adult athlete can easily, meet protein needs by, an intake of \ 
1 gram of protein/kg of body weight, while the growing athlete 
may require 1.5 grams of protein/kg of body weight. 

* < 
Because the American diet is rich in high quality protein and 
easily exceeds the protein RDA, protein' supplementation is 
unnecessary. The use of protein supplementation can decrease 
performance by causing (1) dehydration when the body eliminates 
excess protein metabolic waste products and (2) body fat increases 
from conversion of protein to fat. 

To increase muscle, mass, the athlete must consume from a variety 
of foods an adequate number of calories beyond regijlar daily 
needs and increase muscle work. Guidelines for increasing muscle 
mass are included in the weight control body composition section 
of this packet . 

Athletes who cdnsume a variety of food^ that supply the RDA, will 
receive all the nutrients required for a demanding training 
program. Eating wholesome, high-nutrient density fdods will meet 
increased calorie needs while simultaneously providing increased 
amounts of prfcrtein, vitamins, and minerals. A high-nutrient 
density food 'is one that contains a high ratio of nutrients to 
calories. Tfris means the food gives you lots of vitamins and 
minerals along with calories. 

a 

A multivitamin and mineral supplement supplying 100% of the RDA, 
generally, can be taken once a day, without any harmful effects, 
, as .a T hedge against vitamin or mineral deficits incurred from 
frequently skipped meals. 
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NUTRIENT DELIVERY TO CELLS 



Digestion , 

The digestive ^tract or food tijbe is where our body 
starts the conversion of food into nutrients that the 
body can -use. The illustration below outlines the basic 
anatomy of our food. tubes. An understanding of the 
anatomy will make it easier for you to understand 
the complex process of digestion. 

Neither carrots nor beans nor cherries nor any other 
food can be used by the body in the form we eat it. 
^Food must be broken down in "the digestive tract and 
dissolved to a liquid state. Then the different 
nutrients can be absorbed Into -the blood and lymph and 
transported to the cells. This process Is called 
digestion* 



ilruouth 
esophagus 



-stomach . 
rsma] ] Intestine 
large intestine 



The digestive tract is a series Of food processing 
organs which start at the mouth and ends at the rectum. 
In the mouth, digestion is primarily mechanical. 
Chewing grinds food Into smaller pieces and moistens 
them with saliva. 'White we chew food, the saliva in the 
mouth begins to chemically change soma of the complex 
carbohydrate; (auoh a* atarch) Into sugar. When starch 
is broken down into sugar, we can detect a sweet taste. 
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When food Is swallowed, it passes along into a long tube 
or the esophagus. A series of ring-like muscles 
squeeze the food along until It reaches the stomach. 

The stomach acts much like a cement mixer. It churns 
and mixes food with digestive Juices (taliva and add). 
The saliva which mixed wltfTthe food in your mouth, , 
continues to work in your stomach to change more 
carbohydrate Into simple sugar. The digestive 
Juice breaks down protein Into smaller units called 
amino acids. . 

Fats are not digested until they react) the small 
intestine. Because fats are digested very slowly; they 
are often called satisfying foods and delay that eftpty 
feeling in the stomach. \ 



Heat, milk, and bread proteins are only partially 
digested as they move into the small intestine, so the 
small intestine must split the protein, fat, and 
carbohydrate into their smallest units. 




You would not recognize your food nowl Your body has 
turned it Into a liquid that contains AMIflO ACIDS from the 
PROTEINS, FATTY ACIDS, and GLYCEROL fromc FATS, and SIMPLE 
SUGARS j FRUCTOSE, GLUCOSE, ^AND GALACTOSE from 
CARBOHYDRATE. 

The nutrients from digested food must pass through the 
, Intestinal wall before they can be used by the body. 
Breakdown products of carbohydrate, prottfln, and' fat 
travel through the wall into the blood or lymph system 
to all parts of the body. 

What about* vitamins and minerals? They do not have to 
be changed much by the body* As the other nutrients 
are broken down In' th^ digestive tract, thfe vitamins 



and minerals dissolve and also 'travel through (he 
intestina) wall. The fat-s'oluble vitamins U, D 3 E 9 d 
and K) are usually absorbed with fat. The water-soluble 
vitamins (the B-vitamins and Vitamin C) and minerals are 
easily transported through the intestinal wall/ 



W 
I* 

wheels j**' 1 ' 



capMary 



The small intestine is the area in the 
di ges t i ve d tract,, whe re most nutrients are 
absorbed. Some nutrients 'simply' pass 
through the intestinal wall eel Is into 
the blood or lymph system. Other nutrient* 
must be carried through the intestinal wall 
cells by other substances. Tl-ese two meins 
of absorbtion are called s i mp 1 e d i f f us i on 
and active transport. 





How 1 ong does d i ges t i on take? The t i me 
requi red for digestion depends on the 
amount ■ of food ,you eat and the percentage 
of that amount which comes from each 
ma j or r nu t rient. Carbohydrates are quickly 
absorbed, followed t>V protein and then 
fat. A typical meal contpo>ed of a* variety 
of nutrients takes about 3-^ hours, to 
be digested. 
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What a person thinks or feels can put the workings of 
the food tube into a real tizzy I Emotions can cause 
minor stomach problems ~ butterflies in the epomaah — 
to burning ulcers* Here is how: fear or anxiety can 
shut off the flow , of pancreatic Juice to part of the 
small Intestine and can increase peristals isV Stomach 
acid is then dumped into the small intestine at a time 
phen it is unprepared for the acid. The small intestine 
does not have a thick mucous coating to protect itself 
against the acid; consequently, the lining of the small 
intestine wears away leaving an ulcer or hole. 



Digestion is a complex process that transforms ttfe -r 
nutrients in food to forms which can be absorbed and / 
metabolized by the body. How well the digestion process 
works is affected by our state of health, diet, and / 
emotions. / 

1 • / 




/ 
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C i rculati on 



The oxygen from the air you breathe and the nutrients 
from the food you eat are transported in the blood to 
the different cells of your body. This is done by way 
of the aar<iiova8Cul&r system. The cardiovascular 
system is made up of a set of tubes called blood vessels 
and a pump known as the heart. The pomping action of 
the heart pushes the blood through the blood vessels to* 
the cells. The cefls take up the oxygen and nutrients 
. from the blood to make energy needed for all body 
activities. See illustration on next page. 



The lymph system is also made up of a set of tubes 
called lymph vessels. These vessels carry fluid from 
the digestive tract to the bipod. Some of the nutrients 
from digested food are transported in the fluid and 
dumped in the blood to be carried to the cells. 



The heart Is a muscle made up of cells. These cells 
need energy to keep the heart pumping. Each time the 
heart pumps, it produces a sound called the heart beat. 

The entire blood supply in an adult (about 6 quarts) 
is circulated in about 50 heartbeats, so all the blood 
Of an adult' passes through the heart in less than a 
minute. ' 

Your heart beats several times a minute in order to 
supply blood to all your cells. When it beats, you can 
feel the artery in your wrist or neck jump. This Is 
your pulse. By taking your pulse, you can determine 
how many times your heart beats per minute under* a 
variety of situations. Average resting pulse rate 
varies with age, $ex, and fitness level, 




v Exercising causes the heart to pump faster in order to 
supply your cells with enough nutrients. As a result, 
your pulse rate increases during and shortly after 
exercising. 

Individuals with cardiovascular disease or those 
physically unfit have weaker heart muscles. They may 
feel some discomfort (shortness of breath, chest 
dificomfort or dizniness) when exercising. This dis- 
comfort Is due to the stress on a weak heart muscle 
that has to beat harder and faster to supply enough 
blood to the working muscle cells. The pulse of people 
with weak hearts may stay elevated after exercising. 
They will also have difficulty returning to normal 
resting pulse rate within 2 minutes. It may take as 
long as 6 minutes for their pulse rate to return to its 
normal resting rate. 




Physically fit individuals have very strong heart 
muscles and are able to pump more blood per beat. Strong 
hearts can therefore perform the same amount of work, 
either at rest or during exercise, with less beats per 
minute. 

Just as the heart muscles require energy to perform 
work, the Intestines contain muscles which require 
energy to help digest our food. In order to breathe, 
we need energy to run the muscles that help bring air 
In and out of the lungs. Energy Is also needed to 
maintain body temperature, fuel the on-going activities 
of each cell, and \ send nerve Impulses to direct all of 
the activities juaft mentioned. These activities are 
referred to as the basal metabolic processes. These 
processes maintain life. The rate at which calories 
are used to support these activities Is called the 
basal metabolic rate (BHR). 
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MAXIMAL 

EXERCISE 



DIVERSION OF BLOOD DURING EXERCISE 

chart illustrates how the intensity of 
exercise affects blood flow to various organs* 
The numbers show blood flow in milliliters per 
minute at different levels of exercise 
intensity. 



STRENUOUS / / / 
EXERCISE/' / / 

4 J / 



LIGHT / / 

EXERCISE^' / '' 

" / / 



' 4 

/ / 

/ / 
* / 
/ 9 K 
/ ' ' 

9 A. ' 
• 4 t 



REST y 



BRAIN 

:::aeA&t:i" 

MUSCLE 



_ m _ SKINfc 

KIDNEY 

ABDOMEN 

"""other 

~~ TOTAL 



75.0 



1,200' 



500 



1.100 



1,400 



600 



5,800 



750 



350 



4,500 



1,500 



900 



1,100 



400 



/ t 
t / 
/ / 
/ 



\ \ 
\ \ \ 

v W 



9,500 \\ x 



\ \ \ \ 

% \ \ \ 
\ \ \ 

V* 



750 



750 



,12,500 



1 >■>'■' 



1,900 



600 



600 



\ V\ v 



17,500 \\ %\ \ 

\\\\ < 



Maata* fro*: Chapaun, Carlton B« and Mitchall, Jara H. The Fhyiologu 
of Bx*rei$*. jcjantific frwrlcan, 212: M-96, May,' 1965. 
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1 



750 



1,000 



22,000 



600 

35 



100 



25,000 
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ENERGY RELEASE IN THE BODY 



Energy Stores " 

The fuel nutrients in ford — carbohydrate, fat and protein — 
are digested, absorbed into the body and transported to all „ 
body* cells. The energy content of foods that contains these 
nutrients is measured in calories. The following chart summarizes 
the content for each fuel nutrient. Alcohol also contains 
calories. It's calorie content is also listed in "the chart. 

CALORIE CONTENT OF FUEL NUTRIENTS 



AND ALCOHOL 


FUEL NUTRIENTS 


Calories 
Per Gram 


or 


Calories 
Per Ounce 


F,at 

* Carbohydrate 
Protein 


9 
4 
4 




252 
112 
.121 


ALCOHOL 


.7 




196 



The energy nutrients are stored in the body in different ways 
The chart below summarizes the storage forms and number of r 
calories from each fuel nutrient in a typical male. 



JSNERGY STORES'* FOR AyERAGE 150 POUND MALE 


Calorie, Content Per 
Gm of Nutrient 


Stored 
Calories 


FAT (15% of body weight) 9 


91,900 


CARBOHYDRATE 4 




•Glycogen 

Muscle 
Liver 


1,400 
320 


•Blood Glucose* 


80 


r 


93,700 



Source: McKardle, W.D. and Katch, F.I., Katch, V.L. : 
Exercise Physiology - Energy. Nut rition, and 
Human Performance . Lea & Febiger, Philadelphia, 

Tim 

* - .Felig, P. and J. Wahren. Fuel Homeostasis in 
/Exercise. New England Journal of Medicine , 
293: 1079, 1975. 
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Energy Release Systems 

Ip a car engine, gasoline mixed with oxygen is ignited or burned, 
to provide tlfe energy needed to drive the pistons. Then, gears 
and linkages harness this energy to turn the wheels. Increasing 
or decreasing the oxygen and fuel supply either speeds up or 
slows down the engine. Similarly, the human body takes its fuel 
supply from the energy nutrients — fat, carbohydrate, and 
protein and releases the energy by using oxygen to burn the 
nutrients to release energy in each cell. The energy released 
is used to drive the body's metabolism. Metabolism , as you 
learned earlier, is a general term used to describe all the 
chemical changes that occur in the body as it continually performs 
its many complex functions including exercise. 

There are two components of metabolism — anabolism and catabolism. 
Anabolisrh includes *all the Chemical changes by which absorbed 
nutrients are used to replace cell substances that are wo"rn out or 
destroyed by injury and to build new cells for growth. Catabolism 
describes processes by which nutrients and body cell parts are 
broken down into- chemically pimplier substances with the release 
of energy. In catabolism the fuel ' nutrients and cell parts are " 
oxidized or burned by a series of chemical reactions inside the 
cell ultimately releasing energy in the form of heat and ATP and 
at the same time forming carbon dibxide, water and some nitrogen- 
containing substances from protein catabolism. * 

The? following charts summarize the fuel Yiutrients, mineral and 
vitamin requirements plus end products of anabolism and catabolism. 



ANABOLISM 
(build up) 



VITAMINS 



A (Retinol) 
B6 (Pyxidoxine) 
B 12 (Cobalamine) 
Biotin 

C (Ascorbic Acid) 
D 

Folacin 
K 

Niacin 

Pantothenic Acid 



MINERALS 



Magnesium 

Potassium 

Calcium 

Chlorine 

Manganese 



(fue^ nutrient^) ^em> product^ 



Glucose - 



Glycogen 



Fatty Acids- 



Fats 



Amino Acids 



Proteins 



ERIC 




f, 1M2 SPORTS-NUTIIITION 



CATABOLISM 
(break down) 




Bx (Thiamin 

B2 (Riboflavin)* 

B 3 (Niacin) 

Be (Pyridoxine) 




Magnesium 

Manganese 

Cobalt 

Potassium 

Copper 

Zinc 

Sulphur 

Iron 

Calcium 





Glucose* s 

F.tty Acids |— ^ C0 2 + H 2 0 ♦ 



Amino Acids 



Y 



Energy 



Adapted from: Katch, F.I. and IcArdle, W.D. Nutrition. Weight Control 
mnd Exarciae . Houghton Mifflin, Co., Boston, 1977. 



Cells and Energy Release 

Cells do not directly use the nutrients from the food we eat or 
things we drink for their immediate supply of energy for 
metabolism. Instead, the energy from fat , carbohydrate, 
protein or alcohol must be transformed into an energy-rich 
substance called adenosine triphosphate 9 or simply ATP. ATP 
is directly used to fuel all the energy-requiring processes 
within the cell. The energy nutrients obtained from digested 
food are continually used in cells to produce ATP. ATP molecules 
contain potential chemical energy that is made as s needed in the 
body cells. Creatine phosphate or CP is used to anaerobically 
rebuild small amounts of ATP. ATP is called the "energy 
currency" of the cell because the energy released from ATP is 
directly harnessed to power all forms of biological work or 
metabolism. Any fat, carbohydrate, protein, or alcohol energy 
not needed as a fuel for metabolism is stored as fat. 



ATP Production 

Glucose from carbohydrates, fatty acids from fats, and amino acids 
from proteins are "burned" inside muscle cells and in the process 
release energy which is used to make ATP to power muscle contrac- 
tions. 



This "burning" is also called oxidation because oxygen is. 
required for the process. 
« 

You may be wondering how a muscle cell can "burn" anything? 
Burning or oxidation' in a muscle cell doesn't fit the image most 
of us have of burning. However, what happens during the rapid 
burning of a board does have a lot in common with' the slow 
controlled burning process in the body cells. For example, if 
you have a small wooden shed in your back yard that you want to 
remove, you could do' the job two ways. , You could carefully 
disassemble it and save each piece of wood. However, it would 
be much faster to burn it down but you would have no lumber that 
/you could use for other projects. By burning the wood, you 
get the job done quickly but the energy is. turned into 
only heat and all that is left is ashes. Cellular burning 
on the other hand, is like carefully taking the shed apart and 
ending up with materials for other work projects. Cellular 
oxidation is a controlled burning process that releases energy in 
the form of heat and ATP for fueling work. Cellular oxidation 
requires special tools called enzymes for each step of the 
process. During oxidation or burning, the energy in food is 
released with the "aid of enzymes to "form ATP, and at the same 
time, water, carbon dioxide and heat are produced. 



Enzymes are catalysts. A catalyst is a substance that speeds 
up a chemical reaction without being used up in the process. 
For example, "oil in a car e,ngine lubricates the mechnical parts 
and allows them to move quickly so the fuel chn be oxidized or 
burned in the carbureator. The oil is not an active par}; of the 
energy released but is essential for lubricating the engine parts 
which in turn allows the burned fuel to drive the wheels. 
Vitamins, like oil, are catalysts and are generally not used up 
in reactions they promote, so only small but vital amounts are 
needed. * 

Literally hundreds of enzymes and coenzymes are needed in each 
jcel.l and each one 'is quite different from the others. Each 
enzyme system contains protein and vitamins. 'Enzymes are large, 
complex molecules that cannot pass through the wall of a cell. 
Because an enzyme molecule is so large, it isl impossible for 
oxidative enzymes added to the diet or injected linto the blood- 
stream to end up in muscle cells. The only way enzymes increase 
in a muscle cell is when the cell nucleus makes more enzymes 
inside the cell. This is called enzyme biosynthesis and takes 
place only if what you eat is nutritionally adequate, if your 
cells aren't sick, and if you exercise to stimulate the cell 
nucleus to make enzymes. * 

All nutrients, protein, carbohydrate, fat , vitamins and minerals, 
are required for anabolism and for catabolic processes of oxidation 
or energy release that fuel metabolism. Oxyjgen is also ft. 
key ingredient in aerobic energy release from glucose, fatty acids, 
amino acids or alcohol. , 



GLUCOSE. FATTY ACID, ANt) AMINO ACID OXIDATION 



Glucose Oxidation 

The energy release in the body obtained from the controlled 
burning of energy nutrients is called oxidation. The oxidation 
of glucose in a muscle cell takes place in two steps. This 
process is outlined in the chart on the next page and described 
on the following pages. 
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NUTRIENT ENERGY RELEASE PATHWAYS IN. CELLS 




Amino Acids 



\ 




Patty Acids 



r 




Glucosi 




OXIDATION 

V 



P2 MITOCHONOKIA 



Acetyl Co- A 




<LQ x k H & 0 




(0 IM2 SPORTS-NUTRITION 



During the first step, glucose obtained from carbohydrate is 
broken down until it becomes a substance called pyruvic acid. 
this process happens in the cell fluid area called the cytoplasm. 
In the second step, the pyruvic acid is completely disassembled 
in a, process that requires lots of oxygen to form water and 
carbon dioxide. Enzymes used during the first step need very 
I little oxygen to do their work. This step is called the ^ 
anaerobic phase. Anaerobic" means withqut oxygen. The enzymes 
required during the second step need lots of oxygen, so this is 
called the aerobic phase of energy release or oxidation. Lots 
of ATP is produced during the aerobic phase . A little ATP is 
produced? during the anaerobic phase. The final direct release 
of energy from ATP is also an anaerobic process. 

The ATP molecule releases its energy in the absence of oxygen. 
This is the final step in energy release from glucose , fatty 
acids, or amino acids and alcohol.. ATP energy release occurs 
quickly and enables the cell to generate energy for immediate 
use. Anaerobic energy release from ATP can only last for a 
very short time . ^ However , this anaerobic energy release is the 
reason you can sprint or lift heavy weights without taking a 
breath. ATP is constantly formed by Step 1 anaerobic energy 
release and Step 2 aerobic energy release. This way the body 
has plenty Qf ATP cash to pay for the energy needs of the body. 
The* intensity and duration of activity determines the extent 
. that each energy release system is used by the body. 

• » 
AEROBIC EXERCISE is activity that uses the aerobic energy release 
system. This energy release system is used during exercise in 
which the heart rate falls within the training heart rate range 
or lower. That is, lower than 85% of maximum heart rate.. Heart 
rate is measured by pulse rate. When pulse rate does not exceed 
85% of the maximum, muscle cells are able to receive and use 
•oxygen so that gluco&e^can be disassembled through energy 
processing steps and can be completely burned. If the exercise 
forces the pulse rate^to exceed 85% of maximum, then the oxygen 
supply to the cells cannot keep up with the oxygen demand in 
the muscles. That is, there is no longer a. steady state. When 
this happens, glucose will only be partially broken down to form 
pyruvic acid. There will not be enough oxygen to continue 
through the second step. Exercise that exceeds 85% of maximum 
is called anaerobic exercise and is very high intensity activity. 
Since pyruvic acid cannot be burned during anaerobic exercise s < 
it accumulates in the muscle and is converted into lactic acid. 
Excess lactic acid in the muscle is associated with pain. The 
pain is often so intense that a person can't continue the, I 
exercise. As you slow down activity intensity, "catch your,, 
breath", and reefer* oxygen flows into the deprived muscle , 
During recovery, part of thk lactic acid turns back 0 into pyruvic 
acid, to be burned aerobically. It has been estimated that the 
rest of the accumulated lactic acid is converted back into fatty 
at ids. 

/ 



Fatty Acid Oxidation : . . * 

There appears to *be completely ditferent set of enzymes used for 
the oxidation- or burning of fats. 'Fatty acids, either from our 
fat deposits or from a recent meal, are carried. by the blood to 
muscle cells. Inside the cell, the enzymes are lined up ready 
to take the fatty acid apart and get the energy out: of it. Each 
enzymfe does its work in an orderly sequency that biochemists 
calTa chemical pathway. If you look at the chart you will see 
that the first half of fat burning, called tjie Beta oxidation 
pathway,' is unique to fats. The second half of* fat burning 
uses the exact same*-enzymes as the second step or aerobic phase 
of glucose, burning!.. , • " 

Unlike glucose burning, in which the enzymes require little 
oxygen in the first step, all the'enzymes used in fat breakdqwn 
need a lot of oxygen. Anaerobic exercise, therefore, effeetively 
shuts off all fat burning and forces the muscle 'to use glucose 
exclusively. Activity that* keeps the pulse rate at 85% of 
•naximum heart r^te or lower not only allows you to burn fat while 
exercising, but also stimulates muscle cell formation of more* 
of the jenzymes required to burn fat. As the enzymes proliferate, 
your muscle cells are better equipped to grab oxygen -frojn tbe 
blood and burn fats at higher and higher exercise intensities. 
That is,, you wilj. be| able to run faster, yet still run aferobically 
and burn increasing lamounts of fat while ^sparing glycogen storjes. 

Oxygen Consumption: Steady State - L»ow To Moderate ; 

^ Intensity Activity , 

The usage of oxygen by the cells is called oxygen consumption. 
Oxygen consumed by cells is used for energy release. During the 
first fsw minutes of low or moderate intensity activity, there 
is a sharp increase in oxygen consumption. As an activity like 
walking, jogging,' swimming or bicycling sett?les^int^ a constant 4 
pace, a balance between the energy required by the working 
muscles and the\energy supply from the aerobic -energy releasing 
reactions is reached. This balance is called the eteady^state . 

p Maximum Oxygen Consumption - High • 

'Intensity Activity 

* » 

In ferms of oxygen consumption, the amount of energy released 
from aerobic reactions- .will increase in* proportion to the intensity 
of. the exercise. Increases in exercise intensity require h an 
increase in oxygen consumption by the cells up to a certaih 
limit called* the .maximal oxygen' consumption or V0 2 max. When a 
person's cells are using Oxygen as fast as they possibly can to 
release energy aerobically, he or she has reached their VO2 max. 
If the intensity at exercise increases above VO2 max, then 
anaerobic' energy release systems are used tp supply the additional 
energy needed for work. The anaerobic energy release system kicks 



• 

in because the energy released by aerobic /reactions is not 
producing enough ATP to meet the tot al % energy demand' of tfce 
extercise. Maximum oxygen' consumption ..level or VO2 max is one v 
of the most important factors that determines U person's ability 
to sustain high-intensity exercise. Proper aerobic training 
increases VO2 max. ' ^ 

Amino Acids Oxidation 

* 

Amino acids can also be burned in muscle Nsells by the oxidative en 
zyines. This means that proteins can be burned along with fats and 
carbohydrates. This occurs wfcen people eat very low T calorie diets 
The body will burn valuable protean instead of using it for tissue 
repair if it. does not get enough fuel from carbohydrate or f.at . 

AEROBIC OR ANAEROBIC? . % r 

Heavy weight lifting is on the extreme end of anaerobifc exercise, 
whereas walking is perhaps on the extreme end of aerobic exercise. 
It is hard to distinguish between aerobic an* anaerobic exercises* 
that are of moderate or variable interisity. For example j if a 
person jogs or runs slowly, wftich type of exercise is he or she 
doing? The answer depends on whether or not the person is 
running out, of breath; whether they can continue on and on qt 
-have to stop. 

A good waji to tell if a person is exercising aerobically is to 
monitor heart fate. If heart rate is not above 85% of' their 
maximum heart rate, the exercise is probably at an a.erobic level. 

«> 

The following graphs summarize the major energy release pathways 

and fuel sources for various" sports. ' '* 

# ■ - 

ENERGY RELEASE SYSTEMS for ACTIVITIES OF VARYING INTENSITY AND DURATION 
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ENERGY SOURCES AND ENERGY RELEASE SYSTEMS FOR SELECTED ACT I V IT I ES 



OS 4s 



10s 




-II- 



TIME 
1jmin 



, Strength— powtr 

power lift, high jump 
shot put, golf swing, tennis serve - 



ATF^CP 




Sustained . 

power 

•prints, fast breaks; 
football line play 



ATP-CP + lactic Acid 




Anaerobic 
Power-Endurance 

200-400 m dash, 
100-yard swim 



3 min + 



Ae r ebl c endurance 
beyond i mUe run 



ATP-CP ♦ UctJC AcU 



ATNCF rjeiuctlen frm Fatty MUt I Clticesa 




Immed i ate/Short- Term 
Anaerobic System 



Long Term ] 
Aerobic System 



<3. 

Source: 



McArdle, W.D. , and Katch, F.I., Hatch/, V.L.: Energy , 
Nutrition, and Human Performance . L^a & Febiger, 
Philadelphia, 1981. 
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Summary 



Food supplies energy nutrients called carbohydrate (4 calories 
per'^ram) , fat C9 ! calories per/ gram) , and protein (4 calories 
per gram)/ AlQohol , although /not considered an essential 
nutrient, sUso contains energ^ (7 calories per gram). The body 
converts extra energy whether/ it comes from fat, carbohydrate, or 
protein into fat and stores i/t in the body. There is a large 
calorie reserve of fat in the! body. The body stores a small 
amount of carbohydrate in a form called glycogen. There is no % 
protein stored exclusively for use as fuel. The only protein 
available for use in energy /release in the body is in the cells 
of organs and tissues such f.s muscles. The energy nutrients are 
broken down into simpler cotappunds — fats to fatty acids, 
carbohydrate to glucose, pr/otein to amino acids — that are 
oxidized or burned, and release energy as heat, form ATP, °plus 
produces carbon dioxide and water. ATP is the direct energy 
source for body cells. Eqfergy release from glucose occurs in - 
two s.teps. Step 1 produces a little ATP, occurs in the cells 1 
cytoplasttfr is u^ed for high intensity activity that occurs when 
the heart rate for the activity is greater than 85% of maximum 
♦heart rate, does not require oxygen, and is call£d f anaerobic 
energy release. Step 2 ultimately produces lots of ATP, occurs 
in the, cell mitochondria, is used for moderate to low intensity 
activity that occurs when the heart rate is less than 85% of its 
maximum and requires a steady supply of oxygen. Fatty acids are 
oxidized only inLStep 2. Amino acids can be oxidized in Step 1 
or Step 2. Enzymes and coenzyme systems made trom protein and 
vitamins are catalysts for oxidation. Minerals are also required 
for oxidation. tiow and moderate intensity activity are fueled 
mainly by .aerobic\ energy release systems. Therefore, for low and 
moderate intensity activity fat is the main fuel nutrient used 
to produce ATP. Glucbse is also a fuel for ATP production in low 
and moderate intenj-sitjr activity . When cell energy requirements 
are balanced by cell oxygen consumption, a steady state exists. 
As the intensity of\ ajctivity increases, there isf an increase in 
oxygen consumption by the pells and a shift from aerobic energy 
release for ATP production/ to anaerobic energy release for ATP 
production. Maximuni oxygen consumption or VO2 max is reached 
when cells cannot utilize/ anymore oxygen. This occurs in high 
intensity activity. .^Hig# Intensity activity which lasts more 



than a few seconds r 
glucose to produce A^ 
few seconds uses the 
or €P for energy. 



lie/s mainly on anaerobic energy release from 
High intensity activity lasting only a 
ijiimal stored ATP and. creatine phosphate 



\ 



39 



ESTIMATING ENERGY NEEDS 



\ 



Human energy is spent in three major ways,: 

1. Fueling basal metabolism 

2. Processing food nutrients^ 

3. Fueling voluntary activities 

An individual's calorie needs depend on the amount of energy 
he or she spends on these three activities. 

Basal Metabolism - At basal or rest conditions, the body uses 
energy for activities such as pumping blood, transmitting nerve 
impulse, and breathing. Basal metabolic rate is defined as the 
minimal rate of energy use required to maintain life of the body 
at complete rest. This value is calculated „by measuring the 
amount of oxygen consumed during a period of time a person is 
relaxed, lying at complete rest, and without food for at least 
12 hours. 

The oxygen consumed* by t'hte body cells is used to help release the 
energy that is obtained from carbohydrate, fat, protein, or alcohol 
in food. Therefore, oxygen uptake is a clear indication of the 
amount of the energy %he body utilizes. Most authorities set 
the basal oxygen requirement of the body at 3.5 milliliters per 
kilogram of body weight per minute. This is called 1 MET. For 
a man weighing 150 pounds or 70 kilograms (1 pound = 2,2 kg), 
this rate is equivalent to 245 milliliters of oxygen per minute, 
or a basal metabolic rate of 14.7 liters of oxygen per hour. If 
\ we multiply the basal metabolic rate by the renting energy 

\ equivalent of one liter of oxygen, 5 calories, Nve can calculate 
the total quantity of energy liberated from f at ,\ carbohydrate, 
or protein within the body during an hour. That ^figure turns 
qut to be about 74 calories. For 24 hours this wo\ks out as 

1\776 calories. 

\ 
\ 

\ • ■ ■ , 

Th^ BMR for men is estimated to be 1 calorie per hour :£or each 
kilogram (2.2 lb.) of body weight. Knowing body weight^n kilo- 
grams, you can roughly estimate basal metabolic rate, for 24 hours. 

\ ■ '■ ^ : : 



Uei^t in pounds + 2.3. kilograms/pound - uJelgnt in kilograms 

kg/lb = I I k.3 



lbs 



Ueyhtinkg X 1 Calorie/ kg hour X 24 Yrs/day = BMR Calories/day 

Calorft y 
Kg hp 
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Calories 
day 



Age, body composition and body shape affect metabolic rate. 
Basal metabolic rate decreases with age. Muscle tissue uses more 
energy than fat tissue. Women typically have a higher percentage 
of body weight that is fat than men. Therefore, a woman will 
typically have a slower metabolic rate than a man of the same age 
and weight. Body shape also affects metabolic rate. Tall thin 
people have greater uninsulated skin surface area from which to 
lose heat than short obese people. To keep their body, temperature 
at about 99°F, tall thin people riiust generate more heat and there- 
fore use more calories at a faster irate. Thus, their basal 
metabolic rate is higher. 

Effe ct of Food / 

- / 

Basal metabolism is usually measured for people at rest after a 
12 hour fast when there is no food in their stomachs. Basal 
metabolism includes the energy needed to maintain the digestive 
system at rest. When you eat, your digestive system becomes more 
active in order to process the incoming food, transport these 
digested nutrients to cells, and metabolize them. The amount of 
energy required for these internal activities depends on the amount 
and type of food you eat and is called specific dynamic activity 
or SDA. 

Voluntary Activities 

Activity ~ thinking, sitting, exercise, sport performance — all 
require energy to fuel the nerves Vnd muscles. Nervous activity 
uses very little energy, while muscle activity requires energy 
in direct proportion to the amount of muscle moved. To lie and 
daydream requires l/10th of a calorie^ of fuel per kilogram per 
hour. For a game of tennis or swimming, where all the muscles 
are active, four calories or more per kilogram per hour are 
required. I 



TOTAL' ENERGY NEED - 3 ESTIMATION GUIDELINES 

A rough estimate of the total amount of energy needed for basal 
metabolic rate, processing food, and voluntary activities can be, 
uaae by three different methods. One method is to add up the 
amount of time you spend sleeping and doing activities in the 
four major exercise categories: very light, light, moderate, 
and heavy. The handout called Calorie Check Out can help you 
estimate calorie or energy needs. 



CALOfUE-tHECK OUT - 

Check out how you spend your activity calories. Next each activity group sleeping, very light exercise, light exercise, 
moderate exercise, heavy exercise — record how many minutes you spend a day doing activities from that group. Multiply the 
minutes by the average number of calories it takes Xt> do those activi ties. / Record the calories for each group. This total 
will give you an estimate of how many calories you vspend for a day. Graph (the number of calories from each group. How many 
minutes and calories did you spend doing aerobic Activities? 



ACTIVITIES / 


DaUy Amount of Time . 
Spent on Each Activity 
HINUTES CALORIES 


SLEEPING I 
i calorie burned/Minute 






VERY L IGHT EXERCISE 

2 CALORIES/MINUTE 

Riding in a car, bus, Sitting — reading, eating 
truck, or motorcycle watching TV, school, on 
Singing the phone, typing, piano 

playing, card playing 


I 




LIGHT EXERCISE 

2-5 CALORIES/MINUTE 

AVERAGE* 4CAL/MIM, 

Croquet Horseback riding Shopping 
Fishing Housework Shuffleboard 
Golf Painting' Volleyball 
Hammering Sewing Walking leisurely 


\ 

\ 




MODERATE EXERCISE 

\ 5~7CALORIE54v1INUTE 

AVERAGE - (o CAL/ttlW. 

laseball Gardening Swimming leisurely 
licycling Hiking Tennis 
1 POW 1 1 ng ring rung w« iMiiy 

Dancing Scrubbing 






, HEAVY EXERCISE . 

7-12 CALORIE^MlNOTE 
licyc.e racing AVERAGE « 9 CAL/MIN. 
Boxing * Football Skiing 
Climbing Horseback riding at Soccer 
Country or *f oik gallop Squash, handball 
| dancing Running Weight Lifting 






TOTAL s 








o 

aJ 



■ . i rrt 



Ul 

It! 
-J X 




I 



3600 

3300 

30001 

2700 

2400 

2100 

1000 j 
.1500 

.1200 

■900 

-600 

■300 
I 
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A second method for estimating energy needs can be found on the 
Sports-Nutrition Fitness Guide Poster. Recommended Dietary* 
Allowances for Energy listed on the chart are average estimates 
of total energy requirements. Fi,nd the age range you are lboking 
for and eheck the poster to find the range of calorie requirements. 

A third method of estimating energy needs involves using a formula 
based on an estimate of ideal body weight. To determine your 
* ideal weight, use the following formula if you are 25 years or 
older: 



Estimating your daily caloric needs . 

Calculate your estimated ideal weight and multiply it by: 

* 10-14 if you are not very active 

•15 if you are moderately active 

•16 if you are very active 

Remember that body composition, which ^Ls the percentage of weight 
composed of each nutrient, definitely affects energy needs. 
So, use the ideal weight estimate only as a guideline for what 
athletes should weigh. . 



MEN 



WOMEN 



Take your height in inches, 
multiply by 4 and subtract 
128. This gives you your 
estimated ideal weight. 
Example i If your height is - 
69 inches (5 f 9" x 12 M = 69" ): 
69" x 4 = 276 minus 128 = 
148 pounds. 



Take your height in inches, 
multiply by 3.5 and subtract 
108. This gives you your 
estimated ideal weight. 
Example i If yoyr height is 
64 inches (5 f 4" x 12" = 64"): 
64" x 3.5 = 224 minus 108 = 
116 pounds. 



♦ 



IDEAL BODY WEIGHT ESTIMATE 



A method of estimating ideal body weight is outlined 

below. This method of estimating ideal body weight is 

made using an athlete's current percent body fat and- desired 

percent body fat. Percent body fat is that percentage of total 

body weight which is fat. For example, if someone weighs 100 

pounds and has 20% body fat, that person would have 20 lbs. of fat: 



20 


pounds 


of fat (20% of 100 lbs. = 


20 lbs . ) 


80 


pounds 


lean body weight (muscle, 


bone , water , organs , 






skin , etc . ) 




100 


pounds 


total weight 





Percent body fat can be estimated using skinfold measurements or 
hydrostatic weighing. Directions for measuring skinfolds and 
hydrostatic weighing are in Section D - Skills Training for 
Nutrition-Fitness Assessment. 



The recommended percent body fat ranges for teenagers and children 
have not been established yet. Typically men should have between 
12% to 17% body fat. Women should have between 19% and 25% body 
fat. Men are classified as obeser if their body *fat is greater 
than 25%. Any woman with greater than 30% body fat is classified 
as obese. Male athletes body fat typically ranges from 4% to 18% 
Female athletes body fat ranges from 6% to 30%. Some body fat 
is essential! Body fat lower than 2-5% for males and 6-12% for 
females is a sign of poor nutrition-fitness status or health.. 

To determine ideal body weight for a person, you simply divide 
the person's lean body weight by the fraction of his or her weight 
that you want to be lean. Remember, you can estimate lean body 
weight "if you know the percentage of a person's total weight that 
is fat. Percentage of body fat can be est imated, using skinfold 
measurements and underwater weight. Skinfolds ape measured with 
calipers. Underwater weight is measured by hydrostatic weighing. 
Page 69 explains hydrostatic weighing technique. Pages 62 and .130 
explain how to measure skinfolds. 

The following example on -page 44 shows the steps for figuring 
ideal body weight once you know a person's current percent body 
fat and have set a desired percent body fat. 
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STEPS IN CALCULATING IDEAL BODY WEIGHT 



Step #1 

•Current Weight 
% Body Fat 

Fat Weight (current 
weight x % body fat)- 



Step #2 

•Lean Body Weight 
(Total Wt. minus Fat Wt.)- 

Step #3 

•Ideal Weight 
(Lean/Body Weight/. 85*) 

If goal is 15% body 
fat, this means', there 
would be 85% lean body 
weight. 

15% Fat wt. ( .15) 
*85% Lean body wt . (.85) 

100%- Total Weight (1.0) 



EXAMPLES 

ATHLETE #1 ATHLETE #2 



V 



150# (68 kg) 



15% 



. 22. 5# (10.2 kg) 
I50* .15 ■ 22.5 1bs 

127. 5# (57.8 kg) 

150# (68 kg) 
127.5 * .85 ■ 150 »b« 



150# (68 kg) 
30% 

45. 0# (20.4 kg) 
ISO * .30 « 45 lbs 

105* (47.6 kg) 
ISO - 45 - 105 lbs 

123# (56 kg) 
105 + .85 = 123 5 lbs 



This information can be used 
to recommend weight loss goals. 






Weight Loss Recommendation: 
(Current wt . minus Ideal wt.) _ 


NONE 

•> 


27# (12 kg) 



KEY: # * 
kg - 
v* wt = 



pounds 
kilograms- 
weight 



The following chart summarizes the calorie requirements for 
various sports. Keep in mind that these are estimates of 
exiergy needs. A particular athlete's energy needs: will be 
based on their basal metabolic rate which is determined by 
their age, sex, body weight, and body composition, plus the 
calorie needs for their activity level. 



Exercise and Energy Expenditure Chart 



Am^Ic MimtI» U^^rt falnri-- f 
rwv^w^ f*n^M.w nwjni vvwiOTf 

BmmAIs Stiwifth Gontvol Hour* 



□ Jonlng 


. 4 


3 


4 


600 


(ZBtcydinf 


. 4 


3 


3 


500 




. 4 


4 


3 


600 


B HudboM, SquMh, 










Rftcqurtboll 


. 4 


3 


4 


420 


0 CrcM-countiy Skiing . 


. 4 


4 


4 


600 


0 Downhill Skiing. 


. 3 


3 


3 


410 


El&mdmbaM 


. 4 


3 


4 


420 


0 Tcnn*-Smgk 


. 3 


3 


3 


410 


0 GftJirthcnics 


. 1 


4 


2 


320 




. 2 


2 


2 


320 


0 Golf (no catts) 


. 2 


2 


1 


320 


0 Soft baft and BatchoU. 


. 2 


2 


1 


264 


0 Bowling 


. 1 


1 


1 


270 



4 * very good 3 * good 2 = fair 1 ■ poor 



This chart is from a pamphlet entitled Fitness 3 - Your* Way 
to Better Health. 
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Calo rie Values of Food • • * 

— o 

All the energy released from food eventually becomes heat in the 
body. The rate of h^at production in the body depends on the 
energy released from the foods ingested. Energy expenditure in 
the body and potential energy in foods are measured in calories. 

A summary of the nutritional value of foods can be found in 
Nutritive Value of Foods , United States Department of Agriculture 
Bulletin No. 12. This reference is in the appendix on page 181 
to 207. The energy content of fast foods can be found in the 
pamphlet in 3 yojir Sports-Nutrition book entitled Nutrient Analysis 
of Fast Foods published by Ross Laboratories in Columbus, Ohio. 




The most effective training programs are based on what you have 
learned in Section A - SPORTS NUTRITION ESSENTIALS as well as 
on general physical training principles that include overload, 
specificity, reversibility, an<H individuality. ,Therfc are also 
basic principles for aerobic and anaerobic components of athlete 
training programs. The next section of your Sports-Nutrition 
packet will review all of th£se training principles. 
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' NUTRITIONAL STATUS ASSESSMENT , OVERVIEW 

A person's health is influenced by the food he or she eats and the 
way these nutrients are utilized in the body. Assessment of 
nutritional status provides insight into nutrient intake and 
utilization as well as provides a means of preventing- and treating 
malnutrition. Nutrition status assessment id sports "encompasses 
three techniques: diet analysis* body composition assessment 
using anthropometric measurements, and biochemical data analysis. 

Diet Analysis 

Diet analysis is a way of comparing a person's nutrfent intake to 
the recommended dietary allowances* or recommended food guidelines. 
See Section D - Athlete Diet Check Out. When using this method, 
one should keep in mind that diet recall data may over-estimate , 
• or wider-estimate nutrient intake. For example, many people 
cannot - accurately remember what "they ate or how much they ate 
the day before. Also, one* day's diet may notH>e— a^true 
indicator of what the person usually eats. However, regularly 
keeping tabs on what a person eats is a good way to check out what 
gods in to fuel the body and to check out how recorded foods 
measure up to recommended diet and nutrient guidelines. 

Body Composition 

Assessment of an athlete's body composition ~ % lean body mass and 
% body fat - can help athletes determine if any weight loss or 
weight gs[in is needed . and set goals for the amount of weight gain 
or loss. Remember, body composition measurements and thoir inter- 
pretations only give estimates of body composition. Skinfold 
measurements and hydrostatic weighing are the body composition 
, assessment techniflues included in this packet. See Section D 
Nutrition-Fitness Assessment Skills Training. 

Biochemical Profile 

Biochemical data analysis is an examination of blood, urine, 
tissue biopsy, and hair chemistries. Biochemical data provides 
information for evaluating samples of tissue -nutrient levels. 
The interpretation of the data pan be used to screen for nutrient 
' excesses and deficiencies. 

Results of these tests must be carefully interpreted by qualified 
medical personnel. Many factors can affect the results of the 
test and lead to errors in test results. Exercise, drugs, alcohol, 
and methods of processing the* blood or urine affect the values. 
\. Furthermore, the lab valuesr are^ based on normal values deriVecf 
from examining large number^ oiJT*£ople. Thege values will apply 
to most people. However, because of individual variation, what is 
normal for the population as a/ whole, may not be normal for a 
particular person. ' * ' 
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Hair analysis in its current status is an unaccura'te measure of 
nutritional status, because the normal values for the various 
nutrient levels in hair have not been well established. Therefore, 
there are no reliable norms for evaluating the results of hair 
analysis. 
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AMERICAN ALL 
RECREATION AND DANCE 



ANCE FOR HEALTH, PHYSICAL EDUCATION, 

( AAHPE RD) HEALTH F I TNESS TEST I NTRODUCT I ON 



Physical fitness is a composite of endurance, strength, 
flexibility, cardiovascular fitness, and normal body 
composition, the physically fit person should be 
able to do normal dally physical activities without 
feeling fatigued. The physically fit body Is able to 
function at jts best all of the time. Diet, exercise, 
rest, and relaxation are vital for /maintaining physical 
fltptes. : ^ * ■ k 



Endurance Is 
strenuous act 



Strength is 
maximum force 



Flexibility i 
throughout I 



CavdiovaBcu tar 
lungs, circu 
(activity) 
activity Is 



effl 



the ability of muse Its to sustain 
ivity for a long continuous period of tit 



t|he Ability of the rmiscles to exert _ 
against a resistance or object. 

the ability of a /muscle tn be used 
t\s maximum range of motion. 



fitness is the capacity of the heart, 
IJatory, and respiratory systems to do work 
" clently and to recover quickly when 
n i shed . 
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Body ConpoeiHon is the compari. 
content to tht body's muscle mas 

within normal limits and muscles\well toned to malnti 
health. A continuous physical fitness program will 
assist In maintaining the proper proportions of body/ 
fat to muscle. 



of the body's fat 
Body fat should 





The age, height* and weight charts are tools commonly 
used to assess students 1 growth patterns The growth 
charts In MEASURE UP are based on computerized data 
collected from 1963 to 197* by the National Center for 
Health Statistics. 




e «M SK)RTS- NUTRITION 



s 




$ 7 • 9 10 II 12 13 \k 15 




MEASURE UP 



The shaded areas show the range of actual 
heights and weight for most adolescents in 
the United States. 

HEIGHT STATUS 

1. Find your age along the bottom of the chart. 
Draw a vertical line up from your age to the top 
of the chart. 

2. Find your height on the top chart and draw 
a horizontal line across. Nark art "X" where 
your height line crosses your age line. RECORD 
your height and height group (Tall, Average, 

or Short) on Handout #26, THE BODY SHOP, 

WEIGHT STATUS 

I. Find your weight on the bottom chart and 
draw a horizontal line across. Hark an "X" 
where your weight line crosses your age 
line. RECORD your weight and weight group 
(Heavy, Average, or Light) on THE BODY SHOP. 



EXAMINING THE FACTS ON HEIGHT AND WEIGHT 

What is the range of heights for most people 
your age? 

What is the range of weights for most people 
your age? Is your weight within this range? 
If not, what are some reasons? 

Going on crash diets to lose weight can be 
dangerous. If you are concerned about 
your weight, a health professional can assist 
you In deciding if you need to lose or gain 
weight. 




t 7 IS io ii 12 13 i* 15 




i mm \i ivn 15 

ACE 





ID Ht2 mrnn-mrtmoH 



55 



The AAHPERD Health Fitness Test is designed to 
measure the key components of fitness: MueeU Strength 
and JtaWtee (sit ups); PUxibility (sit and reach)! / 
Cardiovaioular Endurance (9 mlnute/1 mile run); end 
Body Ctmpoeition (skinfold fat measurement). 

The tests may be given In any gymnasium or out of doors. 
With the exception of the sit end reach apparatus end 
skinfold calipers, no special equipment Is required. 
Administering the test does require careful pfenning 
to utilize both space end time edventegeously. /A 
station for eech test should be planned and clearly 
marked ahead of time. 




Arrangements for timing and recording scores cafi ' 
be handled by the&athletes. Organizing the 
athletes into squads is usually helpful for 
smooth test administration. Each athlete can record 
his or her scores as the test is given using the 
handout on the next page cal led THE BODY SHOP., 
Sometimes an assistant, squad captain, or trainer 
can record all team scores. 



The AAHPERD Health Fitness Tests are useful for 
evaluating athletes 1 potential to perform, 
motivating them to improve their fitness level, 
and evaluating a training program. 
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THE BODY SHOP 



Complete the BODY SHOP checkout to find out 
what kind of shape your body is in. Record 
your measurements and scores as you 
complete each, test. What parts of you are 
in good/shape?* What partis need a tune up? 



NAME_ 
Age • 



TEST 1 



TEST 2L 



HEIGHT & WEIGHT 





DATE 



HEIGHT 



HEIGHT GROUP 



WEIGHT 



WEIGHT GROUP 



PULSE 



DATE 




RESTING PULSE 



"-'NJLSE' 
AFTER EXERCISE 



>ICAL FITNESS TEST 




Put • 

Check Mark 
(✓) In your 
parctnti )• 
rank 



SIT- UPS 
I 2 



J 

I- 
Z 



100 
95 
90 
83 
60 
75 
70 

es 

60 
55 
50 



BODY COMPOSITION 



S3 45 
y 40 




35 
30 
25 
20 
IS 
10 



A 



9 MINUTE/ 
1MILERUN 
I 2 



SITeREACH 
I 2 



TRICEPS 
SKINFOLD 
I 2 



SKMPOLD 

• 2_ 




e IPOtTS-NimUTTON 
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The students should be given reasonable warm-up prior 
to the testing (5 to 15 minutes). A test should not be 
given to any student whose medical statuses 
questionable. 

. 

The directions for the fitness test are given In the 
test booklet, AAHPERO HEALTH FITNESS TEST. Bt certain 
to follow directions exactly for each test. Following 
the directions ,wl II enable you to compare your students' 
scores with the national norms. 

After completing the test, the student compares the score 
received In each test to the percentile tables attached 
to the AAHPERO HEALTH FITNESS TEST. These are very 
rough estimates of fitness. The student must be 
Informed of this fact. If, for example, a 12 year bid 
girl successfully completed 35 sit ups In 60 seconds, 
she would be at the 45th percentile. The 45th percentile 
means that 45 percent of the girls who take the test 
would fall below her score. The 45th to 55th percentile 
range Is considered a measure. of "average" fitness. 
Likewise, If a 12 year old boy ran a mile In 7 minutes 
and 24 seconds (7:24), he would rank at the 75th 
percentile or 75 percent of all boys taking the test 
would fall below him. He would fall In the "very Tit" 
range. Remember, these ranges are not exact physical 
fitness scores. 
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NINE MINUTE/1 MILE RUN 





Nino Hlnuto Run or One HMe Hun 

To conduct the I nils or 9 Minute rim, 
you will need to have access to a 
Matured running orea (like o quarter 
»lla or MO yds or 400 enter track). It 
li essential to know tha distance of the 
runnlnf araa. You will alio need to 
hava a stop watch. Ai norm a ra 9 1 van 
for both nlne-Mlnuto run and ona ml la / 
' run, you hava tha oat Ion «i to which 
tait to run. 

If you choose tha one-Mile run, you 
will need to tie* aach student. Assign 
aach ituaant a nuaber, hava a recorder 
record tlea of aach student ai he/ihe 
conpletes tha run. 

Method of Record 1 no 

Stert ell ttudenti et tha see* t lev; 
itert stop watch whan you start tha 
students. As the ffnt student crosses 
tha finish Una, start eel llnf out 
times. Recorder notches tine to 
student's nuefcer. Knowing that distance 
of tha track/ runnlnf eree el lows you 
to record distance for tha 9 srinute'run. 
Distance for the 9 Minute run Is what- 
ever total distance the student covert 
In 9 Minutes. 



What Do The Scores Heon? 

Tha score that the student receives on 
eech test Is then c one a red to per- 
cent Me tables renklng by using 
TAiLES I and 2 In this booklet. 
These ere vary rough estleetes of , - 
fitness. The student needs to bo 
reminded of this. If, for exoMple, e 
13 yaar old girl ran 1537 yards In J 
Minutes, she would bo et the 45th ear* 
cent Me, that Is, 45 percent of the 
students who take tha test would fell 
below her score. The *$th to $5th 
percent Me renee Is considered o • 
Mature of ovorooo fitness. Likewise, 
If e M yaar old boy ran a Mile In 7 
minutes and 14 seconds (7*24) # ha would 
rank at tha ?Sth percentile or 75 percent 
of ell students taking tha test would 
fell below hie). He would just fell In 
the "vary fit" ranee* After detemlnfnj 
the percentile ranking, the student 
should record the result on Handout #24, 
THE I0DY SHOP. It Is Important to 
rswenber these ere ranees not exact 
physical fitness scores. 



S IT-UPS 






fcm'p-nt 

Cloon floor, Mt, or 4ry turf on* 
stop wotch. 

Ootcrlptlon ' ^ 

Tho pupil I tot 'on hit hock with hit 
knoot ocnt, foot 5m tho floor with tho 
hools'totwoon 12 on* ll Inchot from tho 
outtockt. Tho onflo ot tho knoot thou It* 
oo lott thon 90 o ofr o os *. While lylnp 
on tho floor, "tho pupil erottot hit 
ihm on tho chott oy ploclnf hit hone's 
on the opposite shouleert. Nit foot oro 
hole* hy hit pert nor to koop thou In 
touch with tho turfoco. Tho pupfl curls 
to o tlt'tinf position oy contrectlnp * 
hit eeeoalnel nut clot. Tho trot must 
contort tho chott ot oil tints. Tho 
chin oust retain In o tuckee* potltlon. 
Tho tit up it eccoeplltheO whon tho 
oloowt toucfr tho thiehs. Tho pup 1 1 
roturnt to tho ttortlnf potltlon he fore 
ho tltt up oooln. Thetteer flvot tho 
tl»nol "reeeVfoH, one* tho tit* up 
porfomonco It s tor to* on the wore 4 "po". 
Porforoonco Is Wee* on tho wort* "stop", 
. Tho nunoor qf corroctly executed slt-ups 
perforftte' In 60 seconds tholl oo tho , 
score. 

•» 

Rules . 

• 

1. Only ono trlol tholl oo ol lowed un- 
ion tho teeche* believes tho pupil hot 
not hod o folr opportunity to per font. 

2. No rottfrtf it pent! t ted between tltupt. 



Scorlno 

ftecord tho nunoor of corroctly executed 
slt-ups tho pupil It Ohio to 4o In 00 
seconds, k foul null If lot tho count for 
thot sit-up. Tho wotch 1s started on tho 
worn* "90" ono* stepped on tho word "step". 
Tho student should cooporo tho tott tcoro 
to tho porcontllo renk hy using TAP It J. 
Aftor dete mining tho porcontllo renklnf, 
tho stuoont thou 1 4 record tho rest* It on 
Nonoout 120, Tft tOOJ SHOP* 
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SIT AND REACH 





Equlpaant 

Tha tast apparatus consists of a sturdy 
•ox 12 Inchas high with a maturing 
scala placad on top. Tha seals'* 23 tm 
nark la placad In Una with tha sida 
against which tha pupil's faat will ha 
placad; this apparatus can ha 
laprovl Sad hy using a narrow hanch ana 4 
a Matar stick. Tha tast apparatus 
should ha placad against a wait to 
pravant tha apparatus from st lading away 
fro* tha pupil. 

Pascrlotlon 

First, tha studant raaovts his shots. 
Than, tha pupil sits down at tha tast. 
apparatus with his faat shouldar-wldth 
apart ana* his lags fully axtandad. Tha 
faat ara placad flat against tba slda 
of tha box. Tha hands ara placad on 
top of aach othar and tha anas ara 
axtandad forward. Aftar assuming this 
position, tha studant raachas forward 
along tha masurjng scala four tlaas. 
On <h* fourth trlaj, tha aaxlaxist reach 
I* h«W far ona sscond. i 

aulas , $ 

Tha tast oust aa rapaatad If tha puplt 
OO0B not a) raach with both hands 
avlnly; or h) kaap both tags straight. 
Tha tastar should placa ona hand on tha 
knaas to pravant tha knaas froa banding. 

Scorlnt 

Tha studant should coapara tha SIT AND 
REACH tast scora to tha .parcantl la ranff 
by using TAtLE a. Aftar dataralnlrig tha 
parcantl la ranking, tha studant should 
racord tha rasult on Handout #26. THE 
•ODV SHOP. 
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Yriceps/subscapular 
\ skinfold 



TIP OF AOROMIUM 



MIDPOINT 



, ARM UP TO FIND MIDPOINT 
ARM DOWN TO MEASURE SKINFOLD 



equipment 

The Ross laboratories ADIPOHETER skin- 
fold caliper Is used, for obtaining the 
skinfold fat meesurements 

Description 

Skinfolds ara made up of tha skin and a 
layar of subcutaneous, fat pulled away 
from tha underlying Muscle (saa 
Illustration). While there ara a 
number of body sites where *sk Info Ids 
can be measured, .the trlcep skinfold 
Is aasy to use and Is a fairly 
accurate indicator of body fat* 

Triceps skinfold Is taken on the right 
upper arm. 

I. First, measure tha length of tha 
upper arm with tha foraarm at a right** 
angle to tha upper arm (saa Illustra- 
tion). Locate tha bony projection at 
tha shoulder (tha tip of tha acromlum) 
and tha tyody projection at tha elbow 
(olecranon). Use tha measuring tape to 
mtasure tha distance between those two 
points. : Find the mid-point of tha upper 
arm and ' mark _wjjh_.a fait tip nan. 

- 2. Drop tha arm by tha side of tha 
body. Grasp the skinfold with tha 
thumb and Index finger Just above tha 
midpoint. • 

f o 

3. Measure the skinfold with tha 
calipers. Apply enough pressure to tha 
caliper* so tha black Unas ara aMgned. 

t 

k. Record tha skinfold measurement / 
In millimeters on THE I00Y SHOP - Handout 

#17. ; 

Subscapular skinfold Is also an accurate 
measurement for determining body fat. 
If time permits 9 this measurement can 
alS0 be taken either by a nurse In tha 
nurse's offlca or as a classroom 
demonstration with student volunteers. v 
This; measurement Is taken at a point 
Just below tha bottom of tha shoulder 
blade In tha Una of natural cleevage. 
Havt tha child clasp hands behind tha 
back. Locate tha bottom of tha shoulder 
blade and mark with a felt t|(p pen. 
Grasp and measure tha thickness of the 
skinfold Just below your marked point, 
(sea 1 1 lustration). Measure tha skin- 
fold with tha calipers. Record tha 
measurement on THE MOY SHOP - Handout 
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The skinfold measurement Is registered 
on tha caliper 1 ! scala which measures 
from 0~tOmm In 2mm Increment*. Measure 
,tha skinfold threa times. Than record 
tha average of tha three measurements. 
If tha threa measurements ara 12, 10, 
and frVtks3 iMfcar recordad will be 12. 
Tha recammsndad procedure Is to measure 



the sum of tha trlcap and sub-scapular 
skinfold. Mowever, tha trlcap skinfold 
Is ratommended If only ona skinfold Is 
measured. ^The student should compare 
the sklnfofd tast scora to tha percantlla 
rank by using TABLES 5 ond 4. After 
detarmlning tha parcan tile ranking, ,the 4 
student should racord tha result on 
Handout #26, THI MOY SHOP. 
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D Health Retried Itiyska 


Btnes* Test Item* 




Tab* 


I M3. Parcantlla Norms. Aqss §-18 
m Sit and Raach (em) for toys 


i \ :• ■ 


Agi 5 6 


1.7 8 9 10 11 


12 13 14 15 16 17 



P#fC«oW« 

99 36 

95 32 

90 31 

1 85 30 

•0 ; 29 

75 29 




38 52 41 43 

34 35 36 39 

32 32 34 37 

31 31 33 36 

30 i0 32 34 

29 29 30 33 



47 45 

41 42 

39 40 

37 36 

36 37 

34 36 
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AAHPERD ^eaUh Related Physical Fitness Test 



Tab** M4. Parcantlfa Norms. Agaa 5-18 
for &it and Raach (cm) for pirts 



Aga 



5 6 



9 10 11 12 13 14 15 16 17+ 



Parcantita 

99 
95 
90 
85 
60 
75 



:/ 



37 38 37 39 39 41 41 46 49 49 49 48 

34 34 34 36 35 35 37 40 43 44 46 46 

32 33 33 34 34 34 36 38 40 42 44 43 

31 32 32 33 33 33 34 36 38 40 43 42 

31 31 31 32 32 32 33 35 37 39 42 41 

30 30 31 31 31 3i1 32 34 36 38 41 39 



70 
65 



29 t 29 30 30 30 
28 29 29 30 30 
28 28 29 29 29 



55 
50 
45 



31 33 35 36 40 38 

30 32 33 36 39 37 

30 32 32 35 >37 36 

27 27 28 ?8. 28 28 29 31 31 34 37 3!> 

27 27 27 28 28 28 29 30 31 33 36 34 

26 28 27 27 27 27 28 29 30 32 34 33 
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20 232223 22 22222323232630 28 
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Table 2-9. Percentile Norm*. Ages 6-18 
for Triceps Skinfold for Boys 

AflS 6 7 8 9 10 11 12 13 14 15 16, 17 



Percentile 



••law Normal 


95 


5 


4 


4 


5 


5 


. 5 


5 


4 


• 4 


«* 


4 


4 


Minimal 


90 


5 


5 


5 


6 


6 


6 




5 


5 


5 


5 


§ 


Low 


75 


6 


6 


6 


7 


7 




7 


7 


6 


6 


6 


6 




50 


8 


8 


8 


1 8 


9 


10 


9 


9 


e 


& 


8 


& 


Ayaraga 


25 


9 


10 


11 


12 


12 


14 


13 


13 


12 


11 


11 


11 


High 


10 


12 


12 


14 


16 


16 


J9 


20 


19 


17 


16 


16 


16 




5 


13 


14 


17 


?Q 


20 


22 


29 


29 


21 


21 


20 


20 



Table 2-10. Percentile Norma. Ages 8-18 
for Triceps Skinfold for Girls 





Age 


6 


7 


8 


9 


to 


11 


12 


13 


14 


15 


16 


17 




Percentile 


























••low Normal 85 
Minimal qq 


8" 

6 


8 
6 


6 

6 


ft 

7 


6 

7 


6 

7 


6 
7 


6 
7 


7 

e 


7 

9<* 


d 
9 


8 

10. 


Low 


75 
SO 


7 
? 


8 

10 


8 

.10 


9 

W 


9 

12 


9 

12 


9 

12 


9 

12 


11 

14 


12 
15 


12 
16 


12 
16 


Avtrag* 


25 


11 


12 


14 


14 


15 


15 


10 


17 


IB 


20 


21 


20 


High 


10 

5 


14 

16 


16 

17 


18 

M. 


19 
22 


20 
29 


20 
29 


22 
25 


23 
26 


23 
27 


'25 
29 


26 
30 


25 
29 



4 



< 
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TaWt 2-7. Parcerrtrte Norms. Ages f-1f for Sum of Tricaps 
plua Subscapular Skinfolds (mm) for Boys* 





Ags 


6 


7 


• 


9 


10 


J 11 


12 


13 
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15 


16 


17 


Pi 

la low Normal 


ircsntHs 

[2 


7 


7 


7 


7 


7 


6 


• 


7 


7 


• 


8 


8 


Hi ni ma 1 


1 95 


• 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 


ao 


9 


9 


9 


10 . 


10 


10 


10 


10 


9 


10 


10 


10 






10 


10 


10 


10 


11 


11 


io 


10 


10 


11 . 


11 


11 




en 


in 


in 


in 


1 1 


1 1 


1*5 
id 


4 4 
1 1 


4 4 
11 


1 1 


4 4 
I 1 


4 4 
1 1 




1 75 


11 


11 


11 


11 


12 


12 


11 


12 


11 


12 


12 


12 




f70 


11 


11 


11 


12 


12 


12 


12 


12 


12 


12 


12 


13 




•5 


11 


11 


12 


12 


13 


13 




12 


12 


13 


13 


13 


Low Av«r«9« 


•0 


12, 


12 


12 


13 


13 


14* 


13 


13 


13 


* 13 


13 


14 




55 


12 


12 


13 


'13 


14 


15 


14 


14 


13 


14 


14 


14 




150 


12 


12 


1? 


14 


14 


16 


15 


15 


14 


14 


14 


IS 




f3 


13 


13 


14 


14 


15 


16 


15 


16 


14 


15 


15 


16 




40 


13 


13 


14 


15 


16 


17 


16 


17 


15 


16 


16 


16 


High Avar.aga < 


35 


13 


14 


15 


16 


17 




17 


16 


16 


IS 


17 


17 




30 


14 


14 




17 


16 


20 


19 


19 


16 


.18 


18 


19 






14 


15 


17 


If 


1? 


22 


21 


22 


20 


20 


20 


21 






15 


16 


16 


20 


21 


24 


24 ' 


25 


23 


22 


22 


24 




15 


16 


17 


19 


23 


24 


26 


27 


29 


27 


25. 


24 


26 


High 


[l 


16 


16 


21 


26 


26 


33 


33 


36 


31 


3(0 


29 


30 






20 


24 


28 


34 


33 


38 


44 


46 


37 


40 


37 


36 



' ' ; r~ 

•Tha norm for ago 17 may ba uaad for aga IS 

•Baaed on data from Johnston. F E . D. V. Ham*, and S. Lamashow. ( 1 ) Sktftfofd Thicknots of Childron * 1 1 Vears (Sana* II. No. 120. if72j. and (2) 
SkinhkS Thtckn—t of Youths 12- 1 7 Y—n (Sana* It. No. 1 32. 1§74). U.S. National Confer for Haarth Statistics. U.S. Oapanmant of HEW, Waahmglon, 
DC a 
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Table 2-8. Parcentile Norms. Agss 8-11? tor Sum of Triceps 
plus Subscapular Skinfolds (mm) for Girls* 
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11 
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Percentile 


























Below Normal, 


1 95 


f* 
'9 


6 

10 
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10 


9 
10 


9 
10 
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11 


9 
11 


10 
12 
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13 


11 
14 


11 
14 


12 
15 
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90 


10 


11 


11 


12 


12 


12 


12 


13 


15 
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16 


16* 






11 


12 


12 


12 


13 


13 


13 


14 


16 


17 


" 


16 
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F 


12 


12 


12 


13 


13 


14 


14 


15 


17 


18 


19 


19 




1 75 


12 


12 


13 


14 


14 


15 


15 


*6 


16 


20 


20 


20 




'70 


12. 


13 


14 


15 


15 


16 


16 


17 


19*21 


21 


22 




65 


13 


13 


14 


15 


16 


16 


17 


16 


20 


22 


22 


23 
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60 


13 


14 


15 


16 


17 


17 


17 


19 


21 


23 


23 


24 




55 


14 


15 


16 


16 


16 


16 


19 


20 


22 


24' 


24 


26 




.50 


14 


15 


16 


17 


16 


19 


19 


20 


24 


25 


25 


27 




'45 


15 


16 


17 


18 


20 


20 


21 


22 


25 


26 


27 


26 




"I 


15 


16 


16 


19 


20 


21 


22 


23 


26 


26 


29 


30 


High Ave rags 1 


35 


16 


17 


19 


20 


22 


22 


24 


25 


27 


29 


30 


32 




30 " 


16 


16 


20 


22 


24 


23 


25 


27 


30 


32 


32 


34 




1 25 


17 


19 


21 


24 


25 


25 


27 


30 


32 


34 


34 


36 




'20 


18 


20 


23 


26 


26 


28 


31 


33 


35 


37 


37 


40 


High < 


15 


19 


22 


25 


29 


31 


31 


35 


39 


39 


42 


42 


42 


i(r 


22 25 


30 


34 


35 


36 


40 


43 


42 


46 


46 


46 






26 


29 


36 


40 


41 


42 


46 


51 


52 


56 


57 


58 



•Tha°iwrma for aga 1 7 may ba uaad for aga IS 

•Baaadonaeta from Johnston, F E , 0. V. Ham*, and 3 Lamaahow ( t ) Shnhtd Thicknmss ot 
Chlkim Yin (Sanaa N, No. 120. <it 72), and (2) Skinfold Thick**** of Youth 12 f 7 
yaws(SariasN,Ne. 132, 1074). U.S. National Cantor for Haefth Stattatfca. U S Oapartmant of 
H€W, WaaNnaJon. DC 



HYDROSTATIC WEIGHING** 



CI 



Weighing a person completely submerged 
underwater is called hydrostatic 
weighing. Underwater weighing is part 
of a method of determining a subjects 
body fat percentage. Underwater 
weighing provides information on the 
person's body volume which is 
necessary for calculating body 
density and percentage of fat. The 
theory behind the hydrostatic method 
is that a person weighs less under- 
water than on land. How mudh less 
the person weighs underwater depends 
on the person's body density. It is 
-known that fat floats on water 
because fat is less dense than water. 
On the other hand/ lean mass (muscle, 

bones, etc.) sinks in^water because the mass is more dense than 
water. Therefore, a fat person will tend to float because of the 
buoyancy effect of a large amount of low-density fat while a lean 
person will struggle to float because his high body density will 
tend to sink in water. v 

With these principles in mind, the person's body fatness can be 
estimated using the following questions: 

^ ? • 

Body volume = weight on land - weighty in water 



Body density = £|±££ 



weight on land 



Percent fat ■ 



volume weight on l^nd-weight in water 
* 495 \ 



body density 



- 450 



♦The equation is known as t the "Siri equation" that incorporates 
values derived from the densities of fat and fat-free tissues. 

Description 

The subject 'is first weighed on land. Then, the person is sub- 
merged in water, usually while seated* on a light-weight chair 
suspended from a scale. The obese person may need to be weighed 
with a pre-weighed diver's belt to prevent ^them fi»om floating. 
After blowing out all residual air in the lungs, the subject is 
weighed. The procedure is repeated several times to maximize the 
removal of the lung's residual air. The weight of. the cljair and 
belt weights used are subtracted from the total weight to calculate 
the person's true Underwater weight. Corrections are made for 
other factors such as air remaining in the lungs and in the 
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intestinal tract. The underwater weighing. method may vary 
depending on the type of equipment available. For example, 
subjects are sometimes weighed in water while lying on their 
stomach or back. Also, a swimming pool can be used in lieu of 
a tank. 



Summary 

Hydrostatic weighing and, skinfold measurements used in estimating 
percent body fat can help approximate a person's ideal body weight 
(IBW), weight loss needed to reach ideal body weight, and any 
changes in an athlete's percent body fat needed to meet the 
recommended body fatness for a given sport. See Section A - 
Sports Nutrition Basics and page 44. 



♦♦This technique is not part of the AAHPERD Test, but is another 
method of determining body composition*. 
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GENERAL FITNESS PRINCIPLES 



!• Overload: 



2. Specificity; 



3. Reversibility: 



In otder to achieve a gain in strength from a muscle 
or muscle group 9 it is necessary to stress that 
muscle beyond the point to which it is normally 
stressed* The demands of the exercise must be 7 
sufficient to force adaptat .on. Exercise that is 
too mild will not be valuab .e for improving an 
athlete's physical cpnditic i. 

The physical adaptations t t occurs with training 
is specific to the type of .raining performed* 
If flexibility is the desi*.** result, exercises 
specific for increase in ran e of motion must be 
performed. It is hypothesis id that much of the 
training adaptation comes fi ?m> a learning effect 
"Of the central nervous system, 'and more* efficient 
nervous system processing with repeated use of 
body motions. 

Training effects diminish quickly. Upon cessation 
of an exercise program, physical training effects 
reverse dramatically in the first two weeks. 
Hence the saying, if you don't use it, you lose 
it. 



4. Individuality: 



Since individual tolerance for exercise varies, 
it becomes necessary to have a gradual progression 
of intensity and duration or exercise. Individual 
pacing is Important, based on fitness level, skill 
level and rate of progression. 



F - Frequency 
I - Intensity 



AEROBIC TRAINING PRINCIPLES 

Minimum of 3 times per week 

3-5 is recommended, alternating days. 

Working at 60-85Z of maximum heart rate. 
(Target Heart Rate Zone) 



T- Time ox, duration 20 minutes per exercise session, working at 

Target Heart Rate Zone. 

40-60 minutes are suggested to include adequate 
warm-up and cool-down time. 

T-Type of Activity Aerobic, continuous and rhythm, walking, jogging, * 

swimming, cycling* rope jumping, aerobic dance, 
* cross-country skiing, hiking. 

\ 
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n TRAINING TERMS 

Aerobic: Aerobic means with air, oxygen. Aerobic exercise is tha? which 
promotes the supply and use of oxygen. It is* therefore, exercise that <jgjr 
be performed rhythmically and continuously enough to enable a continual supply 
of oxygen to reach the muscle cells," while retaining a training heart tate (HR) . 
The best forms' of exercise that meet this criteria are walking, jogging, 
swimming, bicycling, or aerobic dance. 

Anaerobic : Anaerobic means without air}| cjxygen. Anaerobic exercise is. that 
in which the activity is so rapfd that t^jevboAy cells cannot process enough „ 
oxygen to meet the muscle cells 1 needs! Ad a result, the muscles can continue 
the activity for only a short .duration. Anaerobic exercise examples include 
sprints in running or swimming or any sport activity where a maximum effort 
is required. 

Interval Training : A series of repeated bouts of exercise alternated with 
periods of relief % Light or mild exercise usually constitutes the relief . 
period. Interval training thus is intermittent in nature, alternating 
periods of high stress with ones of lower stress. 

Circuit Training : The procedure involves a sequence of 5 to 10 exercises 
with variable repetitions or resistance. To increase physical demands, the 
exercises can be intensified by increasing the number of repetitions or 
amount of resistance. 

Isokinetic Contraction :* Contraction in which the muscle generates force 
against a resistance. s r i- 

Isometric Contraction : Contraction in which the force exerted by the muscle 
results in no observable movement. 

Isotonic Contraction : Contraction ±n-which the muscles generate forfe 
against a Constant resistance and movement results, either shortening • 
(concentric) or lengthening (eccentric) . 

HEART RATE TERMS ; 

Resting HR : HR upon awakening from sleep. The lower the HR at rest, THE 
BETTER CONDITION" A PERSON IS IN. American Heart Association accepts 
50-100 bpm as. normal resting. Women's HR are 7-8 beats higher than men's. 
Average HR is" 70-80 bpm. 

Training or Target HR (also called exercise or working HR) : The working HR 
is taken during exercise or nc5t more than 5 seconds following exercise cessa- 
tion. Training HR values range betweeii 60-85% of the maximal HR. Research 
has proven that exercising at this percentage is sufficient to work the heart 
hard enough to give a training effect, i.e., strengthen the heart. Exercisp 
HR increases linearly with work load. 

Maximal HR : The peak HR or fastest rate at which the heart can work. Maximal 
HR is reached in exhaustive exercise or laboratory testing. A reliable formula 
to estimate max HR is: 220 - age - Max HR. This is reliable ♦+ or - 5-8 beats. 
Max HR is purely a function of age. No amount of training will increase it. 

Recovery HR : HR taken a set period of time following exercise cessation/ ' 
(30 seconds and tip) the faster the heart returns to the normal or resting 
rate, following exercM|e, the better condition it is io. 
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CoMponent 



Major t 
Flexibility 



* Jluecular 

Strength and 
Endurance 



Definition 



FITNESS COMPONENTS 

Training 
Frinciplea 



Coaellei by Daaart SV Fit 



Range of 
want about a 
joint or 
eequence of 
joints; muscle 
•laaticity aa 
lengthening 
capacity. 



Strength ia the 
capacity to exert 
a aixlMi force 
while endurance 
ia the capacity 
to exert that 
force over tlx*, 
reaiatinf Muscu- 
lar fatigue. 
Power ia the 
rate of producing 
that force* 



Phyaiological 
Factora 



Asses 



mt 



Static (alow., 
continuous, 
stationary) 
atretching aa 
opposed to 
ballaatic 
(bouncing) 
atretching. 
Stretch pr£or to 
end following 
aerobic exerciae. 
Feel teneion not 
pain or atrain. 

High load, low 
repetition for 
maxima etrength, 
bulk, definition. 
Low load, high 
repetition for 
Mxiaran tone or 
endurance, lass * 
hypertrophy. 
Training one 
lis* will result 
in a training 
effect in the 
opposite limb 
(croes innerva- 
tion)! rehabili- 
tative aignifi- 
cance. Iso- 
Metric, iso- 
tpnic, iso- 
kinetic (aee 
tame) * 



Muscle spindle 
golgi tendon 
organ, recipro- 
cal innervation 
(antagonistic 
Muscle group), 
auaclea, tendons, 
and ligaments. 



sit and Reach 
Teat 



Muscle cell, 
Muscle unit 



hypertrophy- 
atrophy, oxygen 
supply to unit 
erea, innerva- 
tion/contraction 
process, 
teatoeterme 
level, cross- 
over effect, 
alow twitch ' 
and fast twitch 
Muscle fiber. 



1 -Minute Sit-up 
Teat, Bench > 
Press Test; _ 
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i if"f«i wwh prmcipm. 



FITNESS (ACTS 

Evaluating your 
exercise program 



i mwwyOT, nus rssaoooe 1 



eustty fitness | 
Tho l 



I • worm-up. a 
I endurance 



cool sown. 



* conditioninsj» OfHf 0 



Wean. Up* 

The worm-vo invc 
traduetty mcrsesss I 



I activity t 



Joint preparation, one lew-key whole- 
tody OHorcioo ouch aa weeitne* 
rumpme jack* or Jump repmf are 
eon of tNa warm-up. Vmrm-op 
duration should ranee from a to 15 



■•■yi n^M> wrm nnjns. I >ns portion 

of. the worhout moy aa 10 to 30 
minutes* oopondlna on tho amount of 
emphasis pojced on this component 
of fftnoss. Fsmmsr anoroiaaa in thia 
erea are sfr-upe, push-ope, tef-ufte, ' 



Then 

workout i 
troininf • 



ic position of thf 
t eotfcoro to mo m 



F— frswuensy >8 sosplanfe per 
wood 

I— tafeneJiy 00 33% of maximum 
heart rata » 

T— 7Vmo or eyonon 30 minutes 
minimum at taraot heart rate 

T— Type at ssereJee slew. . 

^■M^ymAiAA^ •oa<t k «oa^iW*l<* .fl^feAeBa^OV* 

iwfivinwoWPv nrywmfial oOTVny 

injoajare to ffoousnoj. aaroae your 
oaoroioa aaaaiana eveuejheut tho 
week aa that na more than two doys 

To os H ulsoj yaur tratnint or 
taraot heart rata level (THft), utWaa 
the taWa below. Fine your ape in the 

ftgjjft J^a^a haaMfe ^alaiaaa^haa #A tfaab a4^^aft 

•w ^■Mfffwi. ^^vvwia *w mo npni 

numoor at 00% and at 30* T his ts 
yaur THF} aane far oKomptOt THP1 
for a 41 year-eel would fee 13-38 
pulse soots durina a 10 aaaand 



To fa rther **** * *** ye ur THE, 
take yeuriperooivod Mortion into 
account For c a ompls. if your THft ia s 
22- 30 and you're vary tirad whan 
feworoiaina at a autaa rata of 33-23, 
alow your aooo down to tho lower 
levee) of your THF) zone. Conversely . 
if you mat Httto or no stress, incraon 
your THft to the mtd to upper love) of 
your aane. ^ 

Loam to fee eeVs ef feeth how 
you feet and yaur heart rate You 
wieum novo^iwOi strstn oc earn. 
Another oooSJ rule of thump la feeina 
caaoate of taMUna with aomoono 
white you are fewa rc wina. PlnoHy, you # 
ahauld fee ease to continue your level * 
of awar c iai n a fer 2 0 minutat. 
W M e ar ch hps ahown mat a period of 
^fpm shatter then 20 minutes la not * 
sufficient' o»erised to train or improve 
the eeneWon of your cardie- 



e ras e co un t r y skiine>Oeod 
onouronoo ocovjuos mcmee enea 

taaflaHVlafeaVi a^a^a^a^aft ^ta^n^^ • * — .* ■ — - 

wwmna> wovio uunse* eno vow or 



cendnuet at tho THPt level for 30 
minutes continuously, Restorer, has 
not proven tennis to fee aerooic. 



CooiDowrt 

The final sspmont of the workout 
» tho c ool dow n . The purpose of the 
c ool down >a to yaduatty stow your 
heart rata from aaerciss level to 
recovery level, berets* st this sees 
continues otreuJotion, thorooy riddina 
the mueole unit area of lactic add. a 
1 wests produ c t of osorcieo thot 
causss muscle saronoss or tightness. 

The cool dow n may include (1) 
•law, rhythm ic rrwvs msnrs such aa 
waNUna* arm swmoa, ess., (2} 
streichina la see* strsssh thaoo 
musckm shortened oy the^arrinf ef 
roajme , ar aarail a denes. <3) 
sddltienel aidamlnal ar haj s a oroioe 
if thla ia a prsfeism area, and <4> a 
roiaaatian comaopont Far relaxation 
try deep srsothMf ar muaoto 
contraction and renssa Tho - 
rooovery heart rate should few 120 
feeets per minute or loss Oy me end 
of the cool down. 



The some s ample workout 
prosjrosstons aoiow sueooot s time 
plan for yaur snercies proojrsm. 

a* MM t—.. .a— ^^^Mm «ah^H 

10 mm. worm up 

em^n. muscular saanajm A endurance 

' 20 min. aerooic 

— ; - — » -* — 

nun. wwr^^nfri 

00 Mtajuaj FVoprem 
10 min. warm u p 
S min. musouier sasnojth a. s 
20 min. aerooic 
3 mfci mussutareajajwwj a endurance « 
10 min. ooot^own 
Adhersnco to proper oaorciaa 

win onauro mesimum oondftionina 
durmf your eaorciae time. It wMt siss 
lead ta a more injury free* on^oyeeie 
aropram that will make fltneea a fun 
and ssssntiol pert ef your everyday 
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The following reprint summarizes key information about fitness 
assessment and conditioning^ 



r . NOTES 
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PHYSICAL CONPITIONING OF TflE YOUNG ATHLETE 
Introduction 1 . . " . £7 

* ' ' ' * • . 

Like his more jnature counterpart ,~ the young- athlete needs to 
concentrate on physical conditioning to develop hi^ full athletic 
potential. In addition t£ the obvious gains made in endurance, 
speed, .and stjreiisth, physical conditioning in the young athlete 
prom<Tfces a better learning and execution of sports skills, mental 
alertness, reduction in the potential for perious injury, faster 
recovery from injuries, better tolerance to extremes in altitudes 
br climate and, most important, a more efficient athlete. 



General Conditioning 



Since physical conditioning is essential to any youth sports program,] 
it is important to understand the basic scientific principles of 
conditioning and how tpiey relate to the training' program of the 
preadolescent and adolescent athlete. The young athlete needs to 
work on each of the baisic components of " conditioning - strength, 
muscular endurance, pqwer, agility, speed and reaction .time, 
flexibility, neuromuscular skill, and cardiovascular endurance. In 
addition, he must haye the* proper body composition. The j degree to 
which the athlete conpentrates on each of these .areas depends 
largely on the sport )be is draining for, and even on the; specific 
position or event Within that sporjt . The upper body strength 
necessary for success • in shtot-putting is not a prerequisite for 
success in distance rbnning, although a certain minimal, level of 
uppetf body strength, ife required. Likewise, the size requited of 
the interior lineman pLn foBtball is quite different from that 
required of the defensive back. ' * 

Most sport* depend heavily, on the development of more than one 
component. For example, a batter in bapjeba^l' requires power, 
agility, speed, arid neuromuscular sjcill , Nfrhile a'.center in basket- 
ball depends oh strength, endurance, speecL and neuromuscular skill. 
A*so, many of these components are inter rented. \ x lli!t3cular endurance 
requires a certain leyel of body strength, and speted ip greatly 
influenced by body composition. In a study of professional football 
players, a'correlation of r-0.66 was found between .the time require* 
to complete the 40-ya^d dash and the play en's total. amount of body 
fat, i.e., the more fat he carried/ the slower he Npfes.; Excess body 
fat h^s a definite negative influence on almost aj.1 of the otjher 
»B»ftents. Thus, th$ ratio "of fat ?to t total weight should be in 



proper proportion, which means' t ha. t body composition should 
certainly be less thai 15% relative fa$ £or! Indies and 20% for 
females. 1 , M * ^ 

Body fat can be measured accuratelj_by submerging the athlete in 
water and determining! his weight^oliowing a maximal expiration. 
This weight, corrected -*f or trapped ttir volumes such as the residual/ 
volume and gastrointefctihal>g*3 volume anjti< total bddy weight, are y 
placed in an equatldli; to estimate total bbtfy^ density. Tot*l body 
density can then be used %o fractionate total body weight jinto lean J * 
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weight and fat weight. This technique, however, will tend to 
overestimate the fat component in youngsters who have not attained 
full bone maturation and muscle growth. It is assumed that during 
growth and development* the. density of the lean tissue is constantly 
increasing until it reaches its adult , value at full maturation/ 
Body composition can also be "estimated from regression equations 
using skinfolds, muscle girths, or bone diameters, singularly or in 
combinations. Figure 1 illustrates the underwater weighing and 
Figure 2 the skinfold techniques, liable 1 provides estimates of 
the body composition values for male! a nd female athlet e s in various , 
sports. " \ - * 
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Physiological^ Changes 

As the young athlete participates in a conditioning program, many 
physiological changes take place that enhance his athletic perform- 
ance. Increases ii strength are accompanied by an increase in the 
muscle size of the male, while the female has little, if any, gain 
in muscle s'ize wi ch increasing st rengthT - Thus , strength gains are 
not dependent on gains in muscle size. The factors influencing' 
changes in both strength and size are not well understood. Strength 
is possibly more a phenomenon of reduced neurological inhibitions, 
while size could be triggered by the male androgenic hormones. 2 
In any case, a 5% per week gain in strength over several weeks is 
considered to be a substantial improvement. s 

Endurance conditioning is of two basic types, muscular and cardio- 
respiratory. Muscular endurance is closely relatea to strength 
training. Cardiorespiratory endurance refers to the ability to 
Resist fatigue in a total body exercise, e.g., distance running. 
%ie cardiorespiratory endurance component is important for nearly 
every sporting event or activity. The football player relies on 
short bursts of activity from play to play; thus, football is 
predominantly a speed and power 'type of activity requiring con- 
siderable anaerobic conditioning. However, when it comes time to 
play the fourth quarter, the endurance component becomes critical. 
A player with poor endurance will be fatigued, will not be able 
to execute properly, and will be more prone to serious injury. 

The best physiological estimate of both total body and cardio- 
respiratory endurance is one's maximal aerobic power, which is 
represented by the maximal oxygen uptake (VO2 max). VO2 max- is 
typically assessed during a treadmill or bicycle ergometer test to 
exhaustion (Fig. 3, 4). .As the speed and/or grade on the treadmill 
or the resistance on the bicycle is' increased, there is a propor- 
f\ tional increase in the oxygen consumed, until that point where the 
''body has reached its capacity to supply oxygen to the muscles with 
further increases in work. 



Exhaustion will result shortly thereafter, as a result of the 
inability of the body to meet the demands of the working muscles 
for oxygen. V0 2 max is sensitive to both conditioning and de- 
conditioning. 3 The highest values recorded (approximately 75 to 95 
ml/kg per min) have been found in male long-distance . runners and 
eross-country skiers. Typical values for athletes in various sports 
are presented in Table 2. Endurance training can significantly 
improve maximal oxygen uptake in youth athletes. Ekblom 4 noted a' 
15% improvement in six 11-year-old boys over a 6-month period of 
training. Dobeln and Eriksson 5 noted a 12% to 14% improvement in 
12 boys, 11 to 13 years of age, after a 4-month training program. 
Daniels et al 6 noted no change in young, 10 to 18-year old, male 
middles-distance runners relative to their V0 2 max expressed per unit 
of body weight, as they were followed longitudinally from 2 to 5 
years, although absolute. V0 2 max in liters per minute continued to 
increase in direct proportion to body weight., Ekblom 7 has noted 
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similar plateaus in V0 2 max with further training in well-trained 
voung athletes. Astrand and Rodahl 8 present similar data for 
adults, but indicate that further training can increase the 
Percentage of the maximal aerobic capacity that may be used during 
prolonged work. Drinkwater^ reported similar changes in the 
endurance capacity of women with training. 
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Anaerobic" power is an extremely important physiological concept 
relative to athletic performance, but unfortunately, it is not 
easily defined, and is even more di f f i cult to measure in the 
laboratory. Anaerobic metabolism is available for use while the 
aerobic system is being mobilized for action during the first few 
seconds to minutes ol exercise, and is available at that 'point when 
an athlete reaches his maximal aerobic power, although anaerobic 
metabolism is undoubtedly ongoing throughout the entire exercise 
bout, but at a very low rate. The term "anaerobic power" is used 
loosely to define that quality of the athlete to utilize maximally 
his available anaerobic resources. How, does one measure this? x 
Several field tests- have been developed that claim to measure this 
important characteristic of the "athlete, but their validity is 
questionable . In the laboratory setting, attention is now being 
directed toward the concept of anaerobic threshold, 10 which defines 
that workload, or fraction of VO2 max at which point the blood 
lactate lev-els begin to increase above the initial baseline levels. 
While this concept is ( ' present ly attractive, considerable develop- 
mental .work must be completed before it can be applied to the 
trainirig of athletes. Conditioning also substantially changes 
power and agility, although such changes are difficult <to quantify. 
Power is improved through a combination of strength and speed gains 
while agility is improved by gains in strength, speed, coordination 
and flexibility. Speed may or may" not be altered with training. 
It will increase with growth in both men and women, but if an 
athlete already'has considerable experience in running, his speed 
may increase very little with-- further training. Strength', 
flexibility, and anaerobic power are the key factors to be 
emphasized in training programs for speed development, recognizing 
that any change will be modest. 

IL is important to understand that the degree of improvement in any 
of these components of athletic performance is limited by one 
heredity. Shephard 11 pointed out that the average person can 
great ly- improve his overall physical fitness, but he is unlikely to 
close more than a fraction of the gap between his values and those 
of a champion athlete. Astr and 12 . comments , "I am cpnvinced that 
anyone, interested in winning Olympic gold medals must select his^ 
or her parents very carefully." It is important to recognize this 
factor when training young athletes. 

Con ditioni ng Programs 

Stpenjth q 

Strength is largely increased through weight-training programs. 
These can be in the form of isometric (maximal or near maximal 
contraction with no external movement), isotonic (maximal or near 
maximal contraction moving a fixed weight through the full range of 
joint motion, i.e., tradi tional -weigh t training), or accommodating 
resistance training (the weight lifted is varied through the full 
range of motion to simulate the strength curve of the muscle, 
attempting to provide a fixed percentage of maximal contraction 



throughout the full range of joint motion). Another form of , 
strength training has recently been developed, which is termed 
isokinetic strength training. With isokinetic training, the 
resistance will match exactly the force that is being applied by 
the muscles, with the motion being controlled at a fixed speed of 
movement The isokinetic approach i.s logically the most efficient 
and should result in the greatest strength gains, because one is 
able to' tax the muscle or muscle group maximally throughout the 
full range of motion. This system of training would appear to be , 
the safest for young athletes, since there ar*e no moving weights 
involved and the resistance is never more than the force one can 
exert No matter which approach is used, two important concepts 
must be applied — overload and progressive resistance Overload^ 
means placing a demand on the muscle in excess of that to. which it 
is normally exposed. Progressive resistance means that as the 
muscle becomes stronger, the external load or resistance must be 
proportionally increased. Although general strength training is 
important for most sports or activities, certain sports require 
special routines to strengthen those muscles of primary use in the 
activity For example, the pitcher in baseball or the quarterback 
in football can profit from resisted movements simulating the throw- 
ing action Swimmer-s have successfully used strength training both 
in and out of the water that simulate their competitive strokes. 
For such specialized sports, strength-training should be very 
sneeific to the actual movements employed in those sports, including 
performance of the strength-training program at speeds approximating 
?hoie attained in competition. The area of strength tj"^"^ 
in which there are many claims being made, but very little hard data 
to back up these claims. To date, there is little evidence that 
would support the use of one system of strength training oyer 
another, despite those claims made, by individuals with vested 
interests. r 
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Endiii'an--'- 



There are several efficient ways of training for cardiorespiratory 
endurance. Slow, interval running, and long, slow, distance running 
are the two most popular forms of endurance training Slow interval 
running involves running intervals of approximately 2 to 2* minutes , 
or "600 to 800 meters, alternating With slow jogging. Repetition 
running is similar to slow, interval running, except that the 
distance is increased up to 2 miles. Walking or jogging is inter- 
spersed between runs. Long, slow, distance running consists oi 
continuous running for long distances at relatively slow speeds 
(approximately 60%-to 80% of capacity). Fartlek training is an 
informal type of fast-slow-fast running, usually over natural 
surfaces in the country. All of these training patterns are 
adaptable to swimming, bicycling, and any other sport actl ^ties 
None of these training systems offers a clear advantage oyer any of 
the others. Whatever differences exist, they are too small to be 
of major significance. 



Anaerobic Training 



Anaerobic training develops the athlete's capacity to sustain an 
oxygen debit, or to work when the oxygen delivery to the working 
muscles is insufficient. Fast interval or repetitive sprinting is 
probably the most widely used anaerobic training method. The athlete 
simply runs a series of all-out sprints with short periods of walking 
or jogging interspersed. Acceleration sprinting is another method 
which involves the progression from jogging to striding, and from % 
striding to sprinting, and from sprinting to walking. The pattern is 
then repeated several times. Again, the superiority of one method 
over another has not been clearly est ablished . 7 

Circuit Training I 

\ 

This form of training involves speed work, anaerobic work, and 
strength, flexibility, and endurance training. Each circuit consists 
of 8 to 10 stations, which are set up to *meet the needs of the 
athlete in the program. For example ? a circuit ,could consist of 20 
sit ups in 30 seconds at one station', maximum pull-ups at a second 
station, two-arm curls at the third station,, and so forth. The 
athlete runs from one station to the next, trying to complete the 
circuit three times in a fixed period of time. Each day he tries to 
decrease the time to complete the circu# and to increase the number 
of repetitions or the amount of weight at each station. This concept 
has recently been applied to weight trainings where. the athlete lifts 
for 30 seconds, moves to the next station and, rests 15 seconds, lifts 
for 30 seconds, moves to the next station and rests* for 15 seconds, 
and continues to repeat this pattern of 30-second/ work to 15-second 
rest through all stations, completing three full circuits in a 
single workout. This is a very taxing form of conditioning, but it 
does result in multiple benefits. 13 

Specificity of Training 

It is important to recognise that training is highly specific. 
Training for one sport will not assure peak conditioning for another 
sport. This was dram,\t ically pointed out by several recent research 
studies conducted in Denmark. 1 *" 15 Subjects were trained on bicycle 
ergometers, using either their arms or legs, not both. Maximal and 
submaximal exercise tests on tbe bicycle ergometer were given to both 
groups at the beginning and the conclusion of the training period . 
The group that trained with their arms made substantial improvements 
on the arm test but not on the leg test, while the group that trained 
only with their legs demonstrated the opposite effect. Thus, an 
activity such as jogging or running is excellent for conditioning the 
legs and overall endurance, but has little, if any, effe £* on u PP er 
body strength. It is therefore, important to sfelect a training 
regimen that will attend to all of the components of major importance 
to a particular sport. Selecting conditioning activities that 
closely approximate movement patterns in that sport is also 
important. A well-planned conditioning program will certainly pro- 
vide a more efficient and economical use of the time available to 
both the coach and the athlete. 
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Summary , 1 

Proper conditioning of the preadolesc'ent or adolescent athlete 4s an 
important aspect of the total athletic experience ^ysical condi- 
tioning promotes learning and execution of sport skills, ment al 
alertness, reduction in the potential for injury, fas ter recovery 
from in-jury,-. better adaptation or tolerance to extremes in altitude 
'or climate, f and more efficient athletes. General conditioning 
consists of activities that develop strength, endurance , power , 
agility, speed and reaction time, flexibility, and neuromuscular 
skill -Eafeh of these can be improved through the proper conditioning 
program Most methods in current use are equally valuable in effect- 
ing change in any one specific area. Training, however, is very 
specific to the sport for which one is training. This points to the 
ne6d for judiciously selecting a regimen that maximizes those factors] 
that need to be developed. 

Source: Wilmore, JackH., in Smith, N.J. (ed): Sports Medicine for 

Children and Yauth, Report of the Tenth Ross Roundtable on , 
Critical Approaches to Common Pediatric Problems. Columbus, 
Ohio, Ross Laboratories, 1979, p. 63-72. 
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HYDRATION MANAGEMENT 

Water is the most prevalent nutrient of the body comprising 
between 50% and' 60% of tjie total body weight. Water functions as 
solvent and transport medium for nutrients and as part of the 
body's cooling system. The major -way the "body cools itself is 
through evaporation of sweat. Inadequate hydration interfers 
with adequate temperature regulation that, in turn, can decrease 
performance . 

The management of the player's hydration is essential for top « 
performance. Hard working athletes may lose 2 to 4 liters of * 
sweat ( 4 to 8 pounds body water) during a single strenuous workout 
Athletes such as Wrestlers and boxers as well as many dieters 
deliberately try to lose weight by exercising in hOt weather, 
rubber sweat suits, and saunas to increase water loss. These 
methods are dangerous ways to reduce body weight! Weight loss 
must be accomplished by a reduction of body fat not body water if 
the performer is to be in peak condition when tackling the stress 
of exercise or competition. * v , 

The following chart is a list of symptoms that can occur in 
various stages of dehydration. 



SPECTRUM Of DEHYDRATION* 



Normal Weight 
Thirst 

Stronier thirst '. vague discomfort and sense of oppression, 
loss of appetite. 

Decreased performance 

Economy of movement. 

Lagging pace, flushed skin. Impatience. In some, weariness 
and sleepiness, apathy; nausea, emotional Instability. 

Tingling in arms, hands, and feat, heat oppr aslon, stumbling, 
headache, fit men suffer heal exhaustion. Increases m body 
temperature, pulse rate and respiratory rate. 

[Labored breathlnl, dizziness, skin turnlnl blue 
Indistinct speech. 
Increasing ivraknes? , mental confusion 

pSpastle musclesv Inability to balance with eyes closed, 
general Incapacity. 

Delirium and wakefulness; swollen tongue. i." 

[Circulatory Insufficiency; marked blood concentration and 
-decreased blood volume, falling kidney function. 

riihrlveled skin. Inability to swallow. 

Dim vision ■ 

Sunken eyes, painful urination. 
Deafness", numb skin, shriveled longue. 
Stiffened eyelids. 
Cracked *»kln, cessation of urine formation ■• 
Dare survival limit 
DEATH 



BrlRRs. CM. and Callowny, P H. : Nutrition and 
■ Physical rtlnei s, Phlla.: W.0. Saunders Co.. It79 



Thirst is NOT a rel iable indicator of water needs .under pre-event 
stress and hot environmental conditions. Therefore, the athlete 
must plan a*head for optimum hydration. The hydrated state 'can be 
maintained by consuming, fluid before, during, and after exercise. 
The following chart lists the American Dietetic Association's 
recommended guidelines for fluid, consumption in hydration manage- 
ment . • 5 * . ^ 

HYDRATION MANAGEMENT RECOMMENDATIONS 



TIME \ 


FLUID CONSUMPTION 




2 tfours before event 


2 h cups 


v 


10-15 f ,,min . before event 


2 cups 




10-15 min. intervals during 
event 


i to 1 c, ,(not to exceed 
per iipur) 


1 quart 


After event 


Replace weight loss with 


fluids 



During events associated with profuse sweating, fluid replacement 
is more important than carbohydrate replacement. Carbohydrates 
slow down the emptying of -fluids from the stomach. The practice •• 
of \drinking sports drinks containing 5% glucose may decrease' 
performance by retarding fluid uptake in the body. For best 
results, cool water ( 5°C or 41 F) leaves the stomach faster.. than,, 
warm water, thereby facilitating feast er absorption. 

Rehydration is the most important post-event nutritional concern. 
Drinking fluids before and during exercise will not equal water 
losses in an intense workout. A record of 'the athlete's weight' 
before and after the event will* determine the < amount of . fluids 
lost from exercising. Use the weigh-in chart on the following page 
to monitor all athletes' fluid losses at practice time. The ^ 
athlete should continue to drink water at frequent intervals- until., 
his or her weight has returned to the pTe-event levels. In cases 
of large water losses (4 to 7% weight loss) the rehydration process 
may take 24 to 36 hours! , 

Electrolyte Management ' • ^ 

J3od±um, chloride, and potassium are the major electrolytes responsi 
ble for regulating the body's neuro-muscular activity and fluid 
balance. The importance of electrolyte functions has brought 
electrolyte management ,to the forefront of sports-nutrition. The 
'Improper use of electrolyte replacements often results in an f 
electrolyte imbalance that can cause decreased performance. 

The amount of sodium, chloride, and potassium in the typical 
American diet exceeds the RDA for these nutrients. Under most 



m 



conditions, athletes can meet., their electrolyte ne f eds from foods, 
"they ordinarily eat.' The following chart lists electrolyte gains, 
losses, and recommendations. * " ** 

ELECTROLYTES: TYPICAL INTAKE , RECOMMENDED INTAKE AND 
SWEAT CONCENTRATION 





Sodium 
(grams) 


Chloride 
(grams) 


Potassium 
( grains) - 


a Typical Daily Intake 


2-7 


4-.il 


, <* 
• • 2-6 


Estimated Safe and 9 • 
Adequate Daily Intake 


1-.4 


, . 2-5 * 


2-6 


Sweat Concentration A 
Grams/Liter 


. 3-3 ' ' 

** 


* ;3-3 


.2-1 


Source: .Fox.* E.L.: Sports Physio 


logy, Phila. : 


ty.B.. Saunders 


Co., 1979. 









Research has demonstrated that electrolyte intake during exercise 
does NOT improve performance or prevent muscle cr-amps. Electrolyte 
losses D in sweat- vary greatly depending upon hormonal controls, 
acclimation and exercise intensity and duration. 

Concentrated s'olutrojis of glucose (5% or more)* 6r salt (sodium 
chloride) cannot be tolerated in doses greater than 1.2. or 1.8 . 
grams per hour. Also-, excessive 1 salt intake may lead -to potassium 
depletion. Glucose^ replacement via dilute solution should not 
exceed 1.5 to 2 ounces (50 to 90 grams), per'hour . Typically, a 
conditioned athlete can lose up to 6 -pounds- (6 pints) of sweat 
without requiring salt or electrolyte replacements. The chart. 
; below summarizes fluid replacement. 



A GUIDE TO SALT REPLACEMENT 





, Losses 


Attributable 


To Sweating 




WATER LOSS 
POUNDS OR 
PINTS 


SALT LOSS 
GRAMS 


WATER 
' REPLACED 
(PINTS) 


SALT REPLACEMENT" , 

■6 ' 

NEEDED 




2 


.1.5 


2- 


None : 


Diet .adequate 




4 


3.0 


4 


None : 


Diet' 4 adequate 




6 / 


4.5 


6 


* None 


Diet adequate J 





* Sports drinks like Gatorade, Sportade, etc. contain glucose 4 in, 
5% solution. A 5% glucose solution = 5 gms of gluqose in 100 
mis of solution. 




If temperatures are excessively high at the beginning 
of the season, the coach may recommend drinking fluid and 
electrolyte replacements. If water loss is greater than six 
pounds during a training session*, a solution of 1/3 teaspoon of 
table salt in 1 quart *of watei>~or sports drinks like Gatorade 
diluted with equal parts of water can be used. Otherwise, salt 
levels in the athlete's food will adequately replace sodium losses 
*A glass of orange juice will, replace the potassiuiH lost in 4 to 6 
pounds (pints) of sweat. Refer to the Sport s-Nutri\t ion Eaters 
Guide for foods that contain sodium and potassium. \ 

a ' \ 

If heat tolerance £s underestimated knd the athlete begins to 
experiena^ heat stress, cramps, or exhaustion, he or she^ should 
stop exercising, move to a cooler environment and drink copious 
amounts of cool water. See chart below . In the cases of heat 
stroke, medical attention is needed immediately . While waiting 
for medical treatment, the* athlete 's body should be cooled 
by using alcohol rubs, ice p§.cks , and immersing the body in 
cold water. See^-heat .injury chart below. 

By following hydration management guidelines and being aware of 
heat injury symptoms, coaches and athletes can 'eliminate decreases 
in performance associated with the stresses of heat. 



STAGES OF HEAT INJURIES AND SYMPTOMS 



Stage 


1: 


Heat 


Stress 


Thirst , fatigue , grogginess 


Stage 


2: 


Heat 


Cramps 


Muscle pain and cramps 


Stage 


3: 


Heat 


exhaustion 


Reduce sweating , w^ak rapid 
pulse , general weakness 


Stage 


4: 


Heat 


stroke 


No sweating, increased body 
temperature, numb dry skin 



food guides for athlete training 

What athletes „eat today will affect performance for today's 
practice, tomorrow's sports competition, and their future fitness 
and health. . * 

Eating three meals a day is not a criterion for a nutritionally 
adequate diet! Forty or more nutrients are required by the body 
tor good health. <3 
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Nutritionists have developed eating guides to help athletes 
translate their essential nutrient needs into, food. 
The 4-4-3-2-? Guide to Good Eating and the Vegetarian , , 
Food^Guide are simple hassle-free game plans for 
nutritious eating. These two eating guides are also on the 
Sports-Nutrition Eater ' s "Guide Poster. These food guides are 
not a guarantee of nutritional adequacy. Foods vary in nutrient 
content and foods you pick to eat from each food group in the food 
guides make a big .difference in the nutritional adequacy af your 
aiet! However,' if you regularly eat minimally, processed foods 
using a food guide's recommended number of servings, you will be 
more apt to meet your 40 (plus) nutrient needs than if you 
randomly eat foods. 

Research shows that most athletes 1 nutrient needs are not 
significantly different from non-athletes .. .with the exception 
of energy or calorie needs. The recommended number of servings 
in the 4-4-3-2-^ Guide to Cood Eating or Vegetarian Food Guide pro- 
vides about 1200 calories. Athletes or active people need more 
than 1200 calories. Many athletes need between 2500-4000 or more 
calories a day. (NOTE: Section A - Sports Nutrition Essentials * 
provides guidelines for estimating an individual athlete energy 
needs.) If athletes enjoy gettiiypHhose 6xtra calories only from 
soda, candy, or potato chips, theyycan . They will not quickly de- 
velop deficiency diseases. They will also not promote thQir health 
Low nutrient-density foods or what some jpeople call junk foods 
will not improve their performance. Sugary and greasy foods 
supply lots of calories for fuel, but they lack all those 
vitamins, minerals, and protein that muscles need to operate* in 
.top shape. You fill your car with gas, but the engine also needs 
oil to run. Similarly, when a person fills their body with 
calories, they will stlso n>eed the Qther nutrients to function well. 

Sports nutritionists recommend that athletes should get most of 
their extra ..calories from the fruit, vegetables, and grain food 
groups. These foods are high in carbohydrate, vitamins, and 
minerals. Carbohydrate is a super fuel nutrient for . muscles. 
Sports nutritionists also recommend eating high-protein foods in 
moderation. They also point out t;hat high-fat foods are loaded 
with cholesterol and saturated fat. Too much cholesterol 
in the blood can be a risk factor for- developing heart disease . 
Too much protein makes the kidneys work harder and'can lead to 
dehydration. Too much of a vitamin or mineral can lead to 
malnutrition and health problems. Remember, malnutrition means 
bad nutrition. , Malnutrition results'from an imbalance of 
nutrients ... that is an excess ot deficiency of any nutrient. 




GUIDE TO GOOD EATING 




WATER 



Drink plenty of water everyday. The hotter the weather is and 
the more active you are, the more water or fluids you need. One 
quick way to tell if you are getting enough water is to check 
the color of your urine. It should be light yellow. If it s 
not, keep drinking! 



FRUIT & VEGETABLE SERVINGS ^ Q 



A SERVING IS '/z. CUP OR A MEDIUM-SIZE FRUIT OR VEGETABLE. 
Regularly eat Vitamin C rich- ones— citrus 'fruits, berries, tomatoes, 
potatoes and Vitamin A rich ones-dark green or deep yel low fru . ts or 
vegetables. Eat unpeeled fruits and vegetables for extra fiber. 
Fruits and vegetables are low in sodium and fat unless they are 
added during preparation. 



GRAIN -BREAD OR CEREAL SERVINGS <gj 



A SERVING IS 1 SLICE OF BREAD, TORTILLA OR PANCAKE; '/i CUP COOKED 
PASTA, CEREAL, RICE OR GRITS/ OR 1 OZ.. READY- TO-EAT CEREAL-. 
Whole grains or enriched servings are 'the best choices. 
Smart eaters read labels to check on the sugar, sodium and fat 
content of these foods. 



MILK & CHEESE SERVINGS iS 



A SERVING IS 1CUP MILK OR PLAIN YOGURT, A a-INCH CUBE OF CHEESE; 
2 CUPS OF COTTAGE CHEESE, OR 1* CUPS OF ICE-CREAK OR ICE MILK. 

Skim and low fat milk, cheese, or yogurt has as much protein and 
calcium as whole milk but are lower in fat. Flavored yogurt, ice 
cream, and ice milk are high in sugar. Recommended number of 
servings is or more for teens, 2 or more for adults. 



ME AT- POULTRY- FISH -BEAN .SERVINGS \) 

A SERVING IS 2 OZ LEAN COOKED MEAT, POULTRY OR FISH , Z EGGrS, 
L CUP COOKED DRIED BEANS OR PEAS , CUP PEANUT BUTTER, OR 
'/a.- 1 CUP NUTS OR SEEDS. 

Fatty meats are high in fat and calories. Turkey, chicken, fish, 
veal, and some beef and pork cuts arelean, and therefore low in 
fat and calories. 



SWEETS -FATS -ALCOHOL J® 



Foods in this group include candy, soft drinks, sugar, honey, sweet 
toppings, cake, salad dressings, butter margar . ne, w ' ne ; Jeer and 
liquor These foods give you calories from sugar, fat, and alcohol 
and very few vitamins, minerals, fiber, water or protein which your 
body neeas to use tnese calories efficiently. 
★FILL UP ON 4-4-3-a FOODS FIRST. EAT ? FOODS AS TREATS WITH CAUTION? 
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VEGETARIAN' FITNESS- FOOI) GUIDE 

The Vegetarian k Food Groups Fitness Plan listed below is a guide to a nutritious 
diet. Follow the plan each day for good nutrition if you choose' to eat vegetarian 
style. 



VEGAN 



LACTO - 0V0 



1/3 cup beans 
PLUS 

3 cups soy milk fortified with calcium 
and Vitamin for teens and children 
(2 cups for adults) 
OR ' 

1 lM cup beans plus other sources of 
calcium and Vitamin B^* 

m <&> Q> ' ® ^ • • 



TTLdAj and ^>ffiis 

3-1* servings for teens and children 
(2 servings for adults) 

^> Q d 



j One Serving = 
1 cup milk or yogurt 
1 1/2 ounces of cheese 
1 1/2 cups cottage cheese 
Eggs are optional - up to 4 per week 



sbA/iim^, Tlufo. and djatdi^ 

k slices whole-grain bread 
PLUS 

1 serving nuts or seeds 
PLUS 

V5 servings of grains, nuts and seeds 



h slices whole-grain bread 

• PLUS 
1 serving of beans 

PLUS . *" 

1M cup nuts or seeds 




" One Serving * 
1 slice bread, tortilla or pancake 

1 cup oats or rice > 
1/3 cup beans or 1/4 cup nuts or seeds 




k or more servings 

(2 servings should be dark leafy greens) 



3 or more servings 

(1 serving should be dark leafy greens) 



DARK LCAFY GREENS * 

Romaine lettuce, loose leaf lettuce, broccoli, kale, beet or collard or mustard or 
dandelion greens 




One Serving 
1/2 cup vegetables 
3/4 cup salad 




1-4 servings 

(1 serving should be a Vitamin C-rich 
food} : 




One Serving * 
1 medium size fruit or 4/2 cuv fruit 
1/2 cup juice 
1/4 medium melon 



1-4 servings 

(1 serving should.be a Vitamin C-rlch 

food) 



h . 6 J 
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VARIETY • INDIVIDUALITY- MODERATION 



When choosing food, keep in mind the VIM Game Plan. 

\.« 

1. VARIETY. There is no one magical food. Eat many different 
types of foods. Each, food will give you different nutrients. 
This increases the likelihood of getting enough of the 40 or more 
nutrients the body needs. 

2. ^INDIVIDUALITY. If the VIM - Game PUn for Athletes 1 Diets 
means changes in what an athlete usually eats, make changes\ 
gradually. Instead of going "cold turkey 1 * , sports nutritionists 
recommend making small changes toward a healthier diet that will 
kelp athletes ke.ep eating on the right- track! The psychological 
effects of food and diets on athletic performance are not docu- 
mented but are very, real. Athletes have individual preferences 
for equipment and food alike. Abrupt changes in eating patterns 
or foods, may well impair performance. As a, rule of thumb, if 
eating special foods and following a special diet pattern seems 
to work and is not harmful tp the athlete, by all means use it. 
However, if^ a practice is a health risk? db not take chances! 
Some athletes also may have allergies or food intolerances which 
must be considered during training and sport performance. It is 
a good idea to get professional help from a dietitian to help 
Solve these special individual eating problems. 

3. MODERATION .' The body needs a'balance of energy or calories 
and the 40 or more essential nutrients. Too. much or too little 
of any nutrient 'can short circuit a nutrition game plan! 
Moderation can help avoid malnutrition. For example, regularly 
taking megadoses of vitamin and mineral supplenents tljat contain 
more than 10 times the Recommended Dietary Allowances can lead 
to* malnutrition from excessive nutrient intake. Not drinking 
enough water to keep the body well hydrated can lead to mal- 
nutrition due to a. "deficiency of -the nutrient water. Choose 
minimally processed foods which are not loaded with added sugar, 
sodium, salt, or fat. Minimally processed foods usually retain 
most of, their original nutritional value. This moans that there 
is a better chance of getting the essential minerals and vitamins 
needed for energy production and muscle contraction . 
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ERGOGENIC AIDS 



An ergogenic aid is a substance that impr6ves work performance. 
Historically, athletes have* experimented with substances to try to 
enhance performance by improving strength, speed, or endurance. 
The practice continues today. 

Most substances alleged to be ergogenic aids are ineffective, 
dangerous, or both, * The list of these substances used by 
athletes today is long and includes anabo'lic steroids*, amphetamines, 
caffeine, warm-up procedures , oxygen inhalation, appetite stimu- 
lants, glycogen loading, and nutrient supplementation such as 
protein, vitamins, and minerals. 

Anabolic steroids are synthetic hormones made in laboratories 
whicha function like the male hormone testosterone. Anabolic 
steroids are drugs that are used to increase 

muscle size, strength, and endurance. The American College of 
Sports Medicine's position on anabolic steroids states that th6se 
drugs have no place in athletics. Research has shown that these 
drugs .are especially hazardous to adolescents. Anabolic steroids 
have been associated,; with liver disease, growth stunting" through 
premature fusing of long bones, acne, and sterility. Steroids can 
also produce masculinization in girls. Furthermore, steroids have 
never been shown to increase worjc performance in young school age 
athletes. Bee pollen is also being promoted as an ergogenic aid 
which acts like an anabolic steroid to increase muscle mass and 
strength. There is no evidence that this substance does anything 
except increase sales for companies that make it. 

Amphetamines have also been used in sports because they mask the 
feeling of fatigue. However, thfese drugs also have side effects 
which compromise good judgment on the playing field. These 
effects are dizziness, confusion, and an inhibition of awareness of 
heat stress. They also interfere with normal heart function ana 
have been the' cause of death in endurance events. 

Breathing oxygen in an effort ta promote rapid recovery has been in 
vogue for many years, particularly in professional athletes. 
Several studies have indicated that oxygen treatment does enhance 
work performance but it does not seem to speed up recovery. From 
an economic and practical standpoint, the use of oxygen as an 
ergogenic aid seems limited. 

Traditionally, warm-up procedures have been used in'an effort to 
prevent joint and muscle injuries. Laboratory studies have shown 
that muscle and joint injuries do not occur with any greater 
frequency when not warming-up as compared to warming Up. However, 
warm-ups do provide a psychological lift to athletes. Also, these 
exercises help reduce abrupt increases in cardiac or heart work- 
load in sudden, intense exercise. Therefore, the practice of 



warming up should be an important part of any exercise program. 
See Sports-Nutrition Fitness Poster. 

Nutritional supplements such as protein, vitamins and minerals 
are all popular "ergogenic" aids. Many research studies show some 
improvement in performance with particular vitamin supplementation," 
btfjt there is almost an equal number of studies that show no benefit. 
Many athletes believe that if small amounts of vitimins are good, 
a lot more will be better! This is not true. Malnutrition can 
be caused by either a deficiency or excess of a nutrient. 

In moderate doses, the water soluble vitamins — Vitamin C and the 
B-vitamins — are not dangerous. This mainly is due to the fact 
that excess intakes are not stored in the body. Any excess intake 
above basic need. is eliminated in the urine. Fat soluble 
vitamins — A, D, E, K — can reach toxic levels in the body 
because excessive intakes above need are stored in fat and can 
build up to high levels. The Sports-Niltri t ion Eaters Guide Poster 
lists symptoms associated with a deficiency as well as excess 
intake of several vitamins. 

Vitamins function like oil in a car. A little extra will not 
make the engine ru^ better. Vitamins do not contain energy/ They 
work in conjunction with some enzymes^ which convert carbohydrate, 
fat, protein, and alcohol rinto energy. 

Remember also, that vitamins work in teams. For example, Vitamin 
C helps iron be absorbed. Keep in mind that vitamin supplements 
contain only some of the more than 40 nutrients the body 
needs . 

What about megadoses of vitamins? Ten times* the Recommended 
Dietary Allowance (RDA) of a vitamin is considered to be a mega- 
dose. Regular use of megadoses of vitamins may be dangerous. 
Vitamins are chemical substances with specific functions. 
Excessive amounts of -vitamins take on other chemical activity 
and may become dangerous. For example, megadoses of Vitamin C 
can destroy Vitamin Bi2- The bod y functions best when its systems 
are in balance. Athletes who eat using the 4-4-3-2-? Guide to 
Good Eating or Vegetarian Food Guides, will get sufficient 
vitamins from foods they eat. They do not need vitamins from 
pills. " 

' » 

Protein supplements are expensive. They are also unnecessary 
because the protein content in foods most people ea^ usually far 
exceed a person's protein needs. 

Mineral supplementation of iron is often a good idea for female 
athletes who commonly have an&nia due to an insufficient iron 
intake. Mineral supplementation of sodium chloride or salt has 
been promoted for years. Some people feel that salt tablets 
c need to be used to replace the salt lost in sweat. In fact, one 



of the* body's adaptations to heat stress is to conserve sodium 
by reducing salt content of the sweat . The salt people get from 
foods they eat will adequately replace salt loss from sweat even 
in hot weather. We now know that sti?t tablets should not be used 
because 'they can actually promote fluid retention and potassiunx 
loss . 

Caffeine has been demonstrated to- be an ergogenic aid that can 
prolong moderate intensity work performance for endurance sports. 
Contrary to popular belief, Caffeine 1 s stimulant effect is not 
the reason it. prolongs endurance. Rather, caffeine stimulates ■ 
the release of fats from tissues into the blood so they can be 
oxidized and reduces the rate at which the cells pxidize or burn 
glycogen. So the limited glycogen stores are used at a slower 
rate • and the unlimited fat becomes tlie main energy fuel source . 
No studies have shown that caffeine increases speed or strength. 
For more information on what caffeine does in the body, read 1 the 
following handout Caffeine: What It Does . Caffeine has side 
effects. Inspite of its ergogenic effects, it is not a desirable 
substance for use bv school age athletes. The reference in the 
packet, entitled Nutrition Fitness - A Winning Combination published 
by the Arizona Cooperative Extension Service, also discusses how 
caffeine works and the "effects of a high sugar intake before 
exercise. 

The list of alleged ergogenic aids grows yearly. The risks of 
substances alleged to be ergogenic aids outweTgh the benefits 
associated with their use. Most "ergogenic" aids are illegal in 
competitive sports. Young athletes should not be taught that what 
you really need to do to win is to "pop a pill 1 '. Sports are a great 
way to teach children and teenagers to work hard and succeed on the 
basis of their personal accomplishments, individually and as pai*t 
of a team. Sports can also turn-on young people to the rewards of 
exercise and help .them develop exercise habits they can use for a 
lifetime to stay fit. 
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CAFFEINE: WHAT. IT DOES 

Cnffeine is a relatively mild stimulant, and is one of the world's 
1st widely used drugs. Those who use caffeine heavily may have 
Till effects- from it and there are individuals sensitive to even 
sm.?l amounts. But many people can consume °°' fee ' 
»nd other drinks without unpleasant reactions. Indeed, th « 

t .. effect of caffeine. wh*ch can " U PP'"« 'J'*!!!^^" 6 
a osychological lift, and improve alertness, probably underlies 
the .wide popularity of caffeine-containing beverages. 

„«.,,., f _ eHmiilntine the nervous system" caffeine can produce 

."vafte y of otne effects, depending inVft on the amount con.um ... 
\t tncreLe, heartbeat and basal metabolic rate promo t.s ecretion 
of stomach acid, and steps up production of urine " Ji 1 ."" ' 
some blood vessels, constricts others, and prolonc capacity lor 
muscular work. , 

•siihiectivelv the overall effect may be experienced as a "lift", a 
ISeltSg of biini wide-awake and able to focus on mental or manual 
tasks. 

There is no persuasive evidence that moderate caffeine intake is 
K™?.,i tn the averate healthy adult. But excessive consumption 
mislead ?o chron" «ffeine intoxication, or "caf f einism" a medical 
TIL fir the well-known "coffee nerves". Common symptoms include 
254££ SS disturbed sleep heart Pft'S"-^ 
To SX.riirco2s^e h "bst C .:(i:i amounts of caf f eine^.ont.ining 
Eevera«s or drugs may experience such symptoms as. headache or 
dwress!on for several days when they stop using the products. 

•h.t constitutes an excessive intake of caffeine is hard to deIln <j- 
however It varies widely among individual . The amount required 
To cause stimulant effects in a typical adult is est mated to be 
ibout 150 to 250 milligrams, 'the amount of caffeine in one or two 

„r hrw»ed coffee. An "excessive" amount - one capable of 
nroduclng Toll sympl^s of c.ffeinism in adults - is estimated to 
range from as low as 200 miligrams per day to 750 milligrams per 
day . 

Snmo neoole are able to drink several cups of coffee or tea. daily 
wUhoSt Spparent Side effects. Those who are unusually *"sitive 
to ca«e?ne\ however, may experience nervousness, nausea, and other 
sumptoms of caffeinism from a single cup of coffee. 



THE C0HH0N SOURCES OF CAFFEINE 

VhNt coffee is the major source 
of'ctfftlne for Americans, many 
people consume substantial amounts 
of caffaina in soft drinks, tea, 
and other products. Tha following = 
table reviews tha main caffaina* 
containing products othar than 
soft drinks. Tha caffainc valuas « 
listad ara typical amounts derived 
from savcral sources, including 
Consumer Report tests, scientific 
literature, and standard reference 
works. v Where appropriate, 
examples of specific brands ere 
included. e 

Product ' Ceffelne 

(in mi 1 1 I g rami) | 

Coffn 

Orlp (5 oz.) 
* Percoleted (5 oz. ) " 
Instant, regular (5 oz.) 
Decaffelneted (5 oz.) 



U6 

1? 



Tsa 

One-mi nut I br',w (5 oft.) J-33 
Three-mle.t'y btew (5 oz.) 20-ki 
Flv5-mlnuci brew (5 oz.) 20-50 
Cenned lei fee (12 oz.) * 22-3* 

Cocoa and Ct:oe^lat* 
Coco! aoverege 

(water mix, 6 oz.) 10 
Hi Ik chocolate (1 oz.) a 
taking chocolate (1 oz.) 35 

Nonpmcription drug* 

Stimulants (standard dose) 
Caffedrlne Capsules |P0 
NoDoz "Tablets 200 
Viverin Tablets s 200 

Pain relievers (stendard dose)' 
Anacin 

Exctd'rln 130 
Hidol *5 
Plein aspirin, any brand 0 

Oiuretics (stenderd dose) 

Aqua-len 200 

fermathene H 2 0ff 200 

Pre-Mens Forte 100, 

Cold remedies (standard dose) 
Coryban-0 30 
Or) stan 32 
Triaminicin 30 

Weight* control aids 
(daily dose) 
Dexatrim 200 
Oletac 200 
Prolamine 2l0 

Soft drinka 0-52 
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.CAFFEINE: HOW* TO CONSUME LESS 



Concerns about the possible health eflects of caffeine have 
, prompted many people to cut back their consumption. 

ilost of the caffeine that's taken out of cofTee - some two million" 
pounds a, year - is bought by the soft-drink industry and added to 
soda. As per-capita, consumption of coffee has declined - from 
about three cups a day in 1962 to two cups in 1980 - while soft- 
drink sales have soared. Soft drinks have replaced coffee as the 
nation's numberr one beverage. According to beveraggyindustry 
sources, Americans now consume an average of nearly 34 gallons of 
soft drinks annually per person, compared with about 28 gallons of 
coffee. Coffe"e remains the nation's largest source of caffeine, 
but soft drinks now rank second, ahead of tea, chocolate, and other 
v foods or beverages . 

Kola-nut extract, which is used in most cola 'flavoring, contains 
natural caffeine. The U.S. Food and Drug Administration therefore, 
requires a beverage that describes itself as "cofa" to contain „at 
, least a trace of caffeine. But the caffeine natural to the kola nut 
accounts for only a small percentage of the' caffeine in moat colas. 
More than 95 percent of the caffeine in a typical cola or^'pepper" 
beverage is added by the manufacturer. So is 100 percent of the 
caffeine in citrus drinks and other fruit-flavored drinks that 
^contain it. Overall, more than two-thirds of the soft drinks 
consumed in the U.S. contain added caffeine. 

How much do they contain? To find out, Consumer Reports analysed 
soft drinks for caffeine content. 

They selected 24 soft drinks, including the top 10 in national 

sales. They also included several ojrange aodas and two colas * 

thought to contain little or no caffeine. 

A FEW SURPRISES 

You expect to find caffeine in colas and that top sellers such as 
Coca-Cola and Pepai Cola w.ould score high in caffeine. They didn't. 
Their caffeine content was near the lower end of the range for 
caffeinated soft drinks. 

* v Even more surprising, though ? were some of the test results with 
the, non-colas . Among the brands highest in caffeine were three 

citrus-flavored beverages - Mountain Dow, Mellow Yellow, arR^- — ^ 

Sunkiat Orange. Their caffeine content wns close to that of a ^ 
cup of instant coffee. Diet Sunkiat, ort" the other hand, turned 
out to be caffeine-free. ■ * 

Only two colas - one sugar r free brand and one regular cola - contained 
no added caffeine. The Royal Crown Company last year began marketing a 
RC-100, which is promoted as," 100 percent sugar- f ree, J 100 percent 
caffeine-free". And Cragmont Cola, Safeway f s house brand, had 
virtually 'no detectable caffeine; it's made with decaffeinated 
kola-nut extract. Among the 10 leading soft-drink brands in 
sales, only two, and Sprite, contained no caffeine. 

Caffeine content of soft drinks 

(H**9fomif»ri2-Qt con.<n**9rrn++etwCVimn} , 



52 52 91 44 42 42 3*17 17 I* , 24 24 




24 22 tap!' 0 0 0*0 0 0 0 0 0 




Reference: Consumer Reports, October, 1981. 
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PRE-EVENT AND POST-EVENT DIET MANAGEMENT 



Coaches, trainers, and athletes can get a competitive edge 
by tuning into the latest x information on pre-event and 
post-evept diet management. The five goals of 
pre-game food management are.: 

1. Pre-e-vent meals should contain sufficient calories to 

ward off feelings of hunger. 

■■-*.»' . 

2. Food must not be in the stomach or upper intestine at 
game-time. . - 

3. Pre-event meals should contribute to optimum hydration. 

4. Food should not be too spicy or high in ftbdr or residues. 

5. ' The food must be familiar to the athlete. 

The nutritionally-smart coach or trainer will insist that: 
1) foods be eaten on a regular bksis following recommended food 
guides, 2) foods should, be eaten prior to the game, and 3) large 
amounts of 0 f ood should not be eaten just before game-time. See 
Fitness 6 Handout for additional pre-ev 0 ent guidelines. The guide- 
lines above will help the athlete be nut rit ionally prepared for 
maximum performance. <, 

kJ '* - «■ 

A small easily digested meal should be consumed 3 to 4 hours prior 
to the event. Research suggests that commercially prepared liquid 
meals such as Ensure, Nutriment ,< Sustagen , or Sustacal can be used 
for pre-event meals. These meals contain approximately 300-400 
calories a serving, 58-68% carbohydrate, 18-24% protein, an£ 8-25% 
fat I Easily digested foods such as toast, jam, and canned fruit 
may be eaten along with the liquid drink . A liquid meal may also 
be consumed -1 to 2 hours before game-time. A liquid meal is not 
always needed, but it does offer advantages over eating solid 
food 1 to 2 hours before game time. The liquid meal helps hydrate 
the* body and leaves the stomach in le^s than 2 hours. 

Whether the pre-event meal is solid or liquid, it should be high 
in carbohydrate and low in protein and fat. Excess protein can 
induce dehydration, cramping and produce severe diarrhea. A low 
low-fat content will speed digestion and emptying of ttfe stomach. 
Electrolyte supplementation is not needed. Electrolyte supple- 
mentation slows down digestion and may induce dehydration by 
causing water to move from the 'tissues into the intestinal tract 
in an attempt to dilute the solution's concentration. Vitamin 
"supplementation 'is also unnecessary since a diet meeting the ' 
RDA will-provide all the vitamins required for exercise. See 
Nutrition-Fitness Hit or Myth on page 1Q4. 
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• FITNESS 6 \ 

\ 

This is the starting linfe-»up for a winnir>g food-fitness game plan. Nutrition 
Super Stars have every member of the line-up in their game plan for top \ 
performance. 



The Fitness Food Guides are 
number one in the food-fitness 
game plan line up. Winners 
regularly eat a variety of fresh 
and minimally processed whole 
foods from the four food groups, 
and drink plenty of water! 
(See .pages 9V95) 



Fxercise means sweat an<k lots of 
it. Too much water loss means a 
weak spot In your game plan). Drl nk | 
plenty of liquids before, duVlny 
and after exercise to prevent too 
much body water loss* If you lose| 
llhof weight during exercise,* you : 
need 2 cups of replacement Moulds 
to keep your performance top rate. | 
Cold water is the best thing tto 
drink! Dilute fruit or vegetable 
juice and sports drinks with equal! 
parts of water before you drlni: 
them to prevent stomach upsets! 

. . ' V - 



Active people need extra energy 
or calories. Winners energize 
with calories from complex 
V¥/ 7 carbohydrates found in fruits. 
Wff/f/M \ vegetables , and whole grain or 
V'tftrl/tA W enriched bread, tortillas, pasta 
and cereals. 



MJUTRITION FLASH 

'carbohydrate loading has no advantage 
for continuous exercise which lasts 
less than an hour. Carbohydrate loading 
has special health risks for teenagers 
and should not be tried without expert 
advice I . * 



SUfEK 

VITA 
MINS 



POWDER 



The Fitness Food Guide -has lots 
of prptei n .. .extra meat or 
protein supplements are not 
necessary -.and. are expensive. 
The same goes for vitamin an"d 
mi nera 1 supplements !' 



Salt tablets are dangerous! Thi 
salt you lose in swedt is ea ft s*l| 
replaced by the salt and sodjumj 
in foods in the Fitness Food 
Guides. 



1 



The winning pre-game eating plan 
•includes: 

.•eating at least 3 hours 
jk^/fc before heavy exercise. f 

•eating foods which have lc|t$ 
of complex carbohydrates,/ 
a little protein, and very 
little fat. / 



/ 



•drinking 2 to 3 cups of 
£oTd 1 iquids. / 




NUTRITION-FITNESS HIT OR MYTH 



ft 



Maria is on the school track team. You are 
unhappy with her performance and wants to i 
Maria' tel ls^you: 



the coachs She is very 
mprove it. Here's what 



I WORK HARD AT EVERY 
TRAINING PRACTICE. 
AFTERWARDS, I TAKE A 
SALT TABLET AND 
"DRINK ^^S^^PLEMTY 

of s^mmTS. cold 

WAl 



I ALSO WATCH WHAT 

I EAT. I KNOWHOW 
IMPORTANT NUTRITION 

IS FOR FITNESS & 
SPORTS- EVERY PAY 
I EAT THE RECOM- 
MENDED NUMBER. 
OF SERVINGS FROM 
THE FITNESS FOOPHM. 



I EXERCISE SO MUCH I KNOW 
I NEED EXTRA CALORIES. 
SO I EAT EXTRA SERVINGS 
FROM THE HIGH PROTEIN 
MEAT 4 MILK GROUPS. 
1 ALSO DRINK 2.-3 
GLASSES OF PURE 

PROTEIN POWDERED DRINK 
I KNOW THAT ATHLETES 
NEED EXTRA PROTEIN 

for strong Muscles 
6 top performance. 



I GET VERY NERVOUS OUST 
BEFORE EVERY RACE/ 
I USUALLY GET PLENTY OF 
SLEEP THE NIGHT BEFORE 
THE LAST RACE I ENT- 
ERED DIDN'T START 'TILL 
il A.M. BUT I WAS TOO 
TENSE TO EAT THAT 
MORNING. 



I HEARD FROM OTHER 
RUNNERS THAT SUGAR 
OR HONEY GIVES YOU 
QUICK ENERGY, SO I 
HAD A TABLESPOON OF 
HONEY ONE 
UALF^HOUR 
BEFORE THE 
RACE 



HALFWAY THROUGH 
THE RACE I FELT 
TIRED. MY MOUTH 
fTO WAS DRY AND 

Ajf^ MY LEGS FELT 
/LM LIKE -LEAD... 



I STOPPED AT THE 
WATER STATION 
AND RINSED OUT MY 
MOUTH. I REMEMBERED 
MY BROTHER TOLD ME 
NEVER TO 
DRINK DURIN 
A RAGE. 



I BARELY FINISHED 
THE RACE/ WHAT 
HAPPENED TO ME? 
WHAT CAN I DO SO 
I CAN RUN FASTER 
IN THE NEXT RACE? 



» 51 



Based on Maria's eating^and training, habits, what advice would you give 
her? What did Maria dojwrong before the race? What did she do rig(jt? 
Can you identify the myths that she believes in? 



122 
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HIT OR MYTH ANSWERS^. 

I 

Good advice the coach can give Maria: * 

She should drink water before, during, and after sports activities. 

Maria should have a nutritions pre-game meal 3 to 4 hours before heavy 
exercise. 

Things Maria has done wrong before the race: 
Taking salt tablets 

Eating extra portions of high. protein foods 
i Using protein powdered drink 
Not eating breakfast 
Eating honey before a game 
Never drinking durTng a race ■ 

* * 
Things Maria has done right: 

Working hard atevery training practice / 
Drinking plenty of water after practice 

Regularly eating the recommended servings from the fitness plan 
Myths Maria believes in: -« * 

1 

Athletes need salt tablets 

Athletes need extra amount^pf protein to build strong muscles 

Eating honey provides quick energy just before a race 

To avoid drinking water during a race helps improve performance 
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Considerations for Events Greater Than One-Hour 

Muscle glycogen availability is a limiting factor in endurance 
events. This basic fact has lead endurance athletes in the pursuit 
of techniques which will maximize glycogen stores. Glycogen load- 
ing has become a popular and controversial method of saturating 
the body's glycogen stores for events longer than 1 hour. 

Glycogen loading is not without hazards. Mafry endurance athletes 
cannot tolerate this nutritional practice. Leg cramps, excessive 
fatigue, muscle damage, changes in electrocardiogram have been 
reported. Therefore, the American Dietetics Association .recommends 
that glycogen loading be used cautiously with high school and 
college athletes and rarely, if ever, in young children or ^re- 
adolescent athletes. Athletes with diabetes or hypertriglyceremia 
should cpnsult with their physican before embarking on glycogen 
loading^ ^ 

Traditionally , glycogen loading programs have used the following, 
five (5) steps: 



1. 



Muscle glycogen should be depleted by exercise similar 
to the- event one week before the event. 

2. Consuming a low r carbohydrate ( 400 calories) , high-protein 
and high-fat diet for three days. 

i 

3. Consuming a high-carbphydrat e (1000 to 2100 calories), 
moderate-protein, and low fat diet 3 days before the event 

4. Eating high-carbohydrate foods up to 10-12 hours before 
the event . 



5. Eati 

COi 

be alvo 



ing 
compet 



400-600 calories of carbohydrate four hours before 
it ion. Excessive amounts of sugar products should 
ided. 



Nutrition Alert ! 

The latest relearcfi has shown that the traditional glycogen loading 
technique is hot necessary. A nutritionally adequate diet combined 
with 'the regular training for a sport will provide glycogen stores 
equivalent to> thos^ obtained through traditional glycogen loading 
techniques. It is Critical' to prevent depletion of slycogen stores 
prior to an eVent 6r game. Glycogen depletion can be prevented by 
not having hatd practice sessions 1 to 2 days before the event,., 
having the athlete feet plenty of rest and eat foods following the 
training high I carbohydrate diet and pre-event food guides'. 

f 

Pre-Event Meal] Considerations for Weight Regulated Sports 

Wrestling and boxing place additional stress, on its participants 
-by requiring these people to "make weight 11 . Many competitors 
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resort to dehydration practices in order to "cut weight" rapidly 
(up to 8 lbs. in 24 hours). Several days after the game, they may 
, be frustrated to find their weight has rebounded to pre-weigh-in 
levels . 

The competitor can avoid large fluctuations in weight by" 
reducing his body fat gradually to an optimum fatnessf level 
and "watching" his diet carefully. Because 3,000 to 4,000 
calories will be burned up dui*lng the practice day, the 
athlete can enjoy a generous diet. However, high-sOdium 
(see Eater's Guide Poster) and high-fiber foods listed below 
must be limited prior to weigh-in. High-sodium foods cause 
water retention and high-fiber foods hold "dead weight* 1 water 
in the intestines. 

These foods should be limited during the 3 days prior to weigh-in. 
Since many of these foods are nutritious, they should be restricted 
only during this period. Water should be consumed in copious 
amounts — no less than 8 glasses during each 24 hour period. 



HIGH FIBER FOODS 



ftOt 

All Iran 
tot Iran 

Natl r«atfy t« cat 
latMil 

Sfcrt4*4 Mwat 

What* MtMit 
Inrlcha* wfclt* 
C«rn UrtllU 

fruUi 
•ranf* 

WaUrwalan 

P««. »ruif«l t»r*uti 

C«rn 

Ullwca 

■••n fprauti 

Irttfl fc«ant 

f«t«t« (wltHmit »Mn) 

T«a»U 

f*pf*rt 

Walnut* 

$unfl«M«r taatfl 
trail I mill 



AhOWT 
1/2 U 2/J cup 



1/2 U 1/J cup 



1/2 cut 



cw>m rim («■»)• 



.9 

Tfa<«-t.) 
.1 
.1 



.ts-.t 

.1 



.1 
l.t 
.1 

.1 



.1 
.1 
.1 
.1 
.7 
.7 
•§»!.• 
.? 



l.t 
l.t 
l.t 

t.l 



*MTIi I Irs* U aftial !• 1*000 «llll«r«M. 
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NUTRITION AND POST EVENT RECOVERY 

To maintain day to day performance at peak levels, the athlete must 
consider the post-event effects of exercise. The post-event effects 
of a hard workout can appear as fatigue decreased strength ihese 
symptoms can be attributed to factors such as dehydration (p. 87), 
lactic acid accumulation, and depleted glycogen stores and minor 
muscle damage. The magnitude of these post-event effects are propor- 
tional to the intensity and length of the exercise. This means that 
a longer recovery period is required for more lengthy, strenuous 
events compared to shorter and/or less demanding events Without 
proper management, athletes competing over consecutive days may soon 
discover that their capabilities have been reduced- considerably . 

Anaerobic exercise produces an accumulation of lactic acid in muscle 
tissue. See pages 34-35 for detailed discussion of anaerobic meta- 
bolism The accumulated lactic acid must be removed if the athlete 
hopes to maintain optimum performance. A quick recovery from the 
lactic acid accumulation requires an active cooling-down period. 
Exercising at low aerobic levels for several minutes following 
intense exercise accelerates the removal of lactic acid. 

Aerobic exercise of long duration reduces glycogen stores. Nutritional| 
intervention to restore glycogen can be crucial for a quick recovery. 
Studies have shown that carbohydrate is the main nutrient for restor- 
ing glycogen levels. Also, research has shown that glycogen is re- 
stored more quickly when the diet is high in carbohydrate A high- 
carbohydrate diet that provides about 70% of its calories from 
carbohydrate restores muscle glycogen the fastest. The typical 
American diet with -45-55% carbohydrate calories is less effective in 
restoring glycogen. Low carbohydrate foods such as meat, cheese, and 
peanS bStfer which are high in protein and fat are least effective 
in restoring muscle glycogen. 
This graph shows that the 
hip;h-carbohydrate diet is 
most effective in maintaining 
high levels of muscle glycogen 
in studies of cyclists and 
i runners . Pages 155- 157 

in the Appendix gives examples 
of high-carbohydrate food 
plans. 



EFFECTS OF OJET COMPOSITION ON MUSCLE GLYCOGEN RECOVERY 
FIGURE 



High Carbohydrate 0i«t 




HOURS OF RECOVERY 
M*pU4 frm: Fox, E.L. S«ort» Phvtlolotv^ 

, fM1ad«l»KTa: W.i. Saund«r* C: t 1*75. 
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In practical terms, a diet containing 50-60% carbohydrate provides 
adequate glycogen stores fpr most sports competition and intense 
practices . 

fro maintain muscle glycogen, the athlete needs light exercise and 
Kdiet high in carbohydrate both before and after the endurance 
event. High carbohydrate foods includes^ breads , grains and cereal 
products, starchy vegetables, and fruits. To provide- high glycogen 
saturation, choose first from the high nutrient density-high 
carbohydrate foods listed. Then to meet additional calorie needs, 
the athlete may choose to eat high carbohydrate and low-nutrient 
density foods such as cookies, pastries, sweet rolls, and fruit 
pies. 



HIGH NUTRIENT DENSITY -HIGH CARBOHYDRATE FOOD SOURCES 



Breads 

Cornbread 

Whole wheat bread 

Rice cake 

Oatmeal cookies 

Crackers ( assorted) 

Tortillas 

Rolls 

English muffins 



Grains/Cereals 

Rice 
Barley 

Pasta (spaghetti, 

noodles , macaroni) 
Groats 
Grits 
Popcorn 
Oatmeal 

Ready-to-eat cereals 

Pancakes 

Waffles 

Crackers 



Starchy Vegetables 

■* 

Carrots 
Onions 

Potatoes , ' white 
Lima beans 
Peas 

Pumpkin t 
Squash 

Yam or sweet potatoes 
Corn 

Pinto beans 



Fruits 

Cantaloupe 
Watermelon 
Peaches 
Pineapple^ 



Apples 
Applesauce 
Bananas 
Pears 



Oranges 

Assorted fruit juices 

Raisins 

Grapefruit 

Apricots 



This list * contains common readily available nutritious high 
carbohydrate foods. However, the list is not all inclusive. Check 
food labels for carbohydrate and sugar content of processed foods 
which can be used as supplementary carbohydrate sources. 



ERLC 
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WEIGHT CONTROL - BODY COMPOSITION MANAGEMENT 



Management of weight and body composition are basic to a success- 
ful atl^ete training program. 

Body Weight and Fatness 

Regular measurement of body weight and fatness is the best tool 
for weight and body composition management of athletes. The' 
guidelines for evaluating body weight and fatness are included 
in Section A - Sports Nutrition Essentials and Section B - Fitness 
Assessment and Conditioning. 

Weight Maintenance 

The goal of a weight maintenance program is to balance calorie 
and fluid intake with output. Monitoring only weight has 
limitations because there are transient shifts in body weight 
due to fluid alone. Regularly measuring weight helps manage 
hydration of athletes. This is important because excess body 
fluid is non-functional weight, increases energy requirements, 
and appears to serve no useful purpose for sports performance. 
Excessive loss of body fluids or dehydration interfers with 
adequate temperature regulation and can decrease performance. 
Measuring weight alone does not allow you to keep close tabs on 
an athlete's body composition . Trimming excess body fat while 
increasing muscle mass through training can show up as an increase 
in weight. Conversely, a decrease in weight may be due to a , 
decrease in muscle mass and increase in body fat. 

Monitoring both weight and body fatness using skinfolds or hydro- 
static weighing helps the athlete keep tabs on his or her body 
composition as well as hydration status. Keeping body fatness 
under control can help the athlete achieve the desired ratio of 
muscle mass to body weight needed for top performance. 

A good weight gain or weight loss program will keep the athletes* 
body composition at desired levels for competition. The follow- 
ing" - three principles need to be used in training programs that % 
help athletes achieve desired body composition changes . 

1. Gaining or losing weight to achieve recommended body 
composition changes take time. In most instances, a 
maximal rate of gain is 1 to 2 pounds of muscle mass 
a week. A desirable weight loss is? 2 pounds a week 
and in some special cases, 44 pounds a week. \ 

• 2. Weight management diets should provide the athlete with 
optimal intake of the essential 40 nutrients 



3. In most instances someone other than the coach should 
supervise weight-body composition control programs for 
a team. The heavy demands on a coaches' time makes it 
tough to "monitor their athletes f day-to-day weight 
control programs. An assistant coach, trainer, school 
or community dietitian is the best person to jnonitor 
weight control programs. 

« 

Weight Loss 

* „* 

Ideally, weight loss should come from a decrease in body fat not 
body fluids. There are about 3,500 calories of energy stored in 
a pound of body fat. This amount of energy must be oxidized in 
addition to the energy oxidized for weight maintenance if a 
pound of body fat is to be lost. Daily energy requirements among 
athletes varies in a range from about 3,000 to 5,000 calories a 
day. An athlete can estimate his pr her energy requirements using 
the guidelines in Section A - Sports Nutrition Essentials. The 
food plans in the Sports-Nutrition Eaters Guide Poster will provide 
about 1,200 calories. Large or second servings of food can be 
used to increase calcFfrie intake. A calorie intake lower than 
1,200 i« not recommended because it decreases the likelihood of 
obtaining all essential nutrients. 

Nutrition Alert! 

Many female athletes are iron-depleted and need to concentrate 
on eating high iron foods or may need an iron supplement. Iron 
content of some foods are lifted on the Sports-Nutrition Eaters \ 
Guide Poster. 

A modest decrease in food intake and increase in* activity will re- 
sult in loss of approximately one to two pounds of body fat a week 
is compatible with maintaining good nutritional status, and train- 
ing program activity. In special situations such as a heavy foot- 
ball player who needs to reduce to a lighter wrestling weight, the 
maximal rate of fat loss should be three* to four pounds a week. 
This is best done by increasing low to moderate intensity aerobic 
activity rather than making extreme decreases in food intake. 
Weight loss faster than recommended guidelines will prevent a , 
athlete from maintining needed muscle mass and can decrease per- , 
formance. 

A modest 500 calorie decrease a day will add up to 3500° calories in 
one week and equal the calories in one pound of fat. An activity 
increase that uses, 500 calories will also reach the same goal. 

One factor in creating a feeling of optimum fitness for competition 
is a M light" feeling in the abdomen. Large food residues may • 
produce an unwanted feeling of heavy fullness. This excess of 
residue also adds nonfunctional weight — ^a problem in weight-, 
control in sfcorts. Thus, limiting the intake of high residue and- 



high fiber foods for three days prior to competition is a' good 
idea. The following high-residue and high-fiber foods may well 
be avoided or limited in the diet, but only ^during the short period 
of preparation' for top performance. * 

HIGH-FIBER or HIGH-RESIDUE FOODS: t 

1. Raw fruits and vegetables — salads 

2. Dried* fruits — raisins, apricots* 

3. Nuts % * 

4. Whole-grain cereal prodi*cts--whole-grain breads, 
granola, and bran 

5*. Berry and,, fruit pies; desserts with raisin and 

- other dried **f rViits , and 
6. Limit milk and) cheese to two servings per day; 
two glasses of milk or 1 oz. serving of cheese. 
* • » 

Athletes participating in weight-regulated sports, often cut 
weight through dehydration. Prolonged sessions, in the sauna ^ 
exercising^in^plastic suits, induced vomiting, spitting, and the 
use of diuretics and cathartics are risky practices commonly used 
to dehydrate before weigh-ins. 

Dehydration compromises energy metabolism, limits endurance, and 
cannot be effectively corrected in the few hours between weigh-in 
and competition. The use of diuretics and cathartics compounds 
the effects of wjiter, loss by also causing loss of potassium causing 
muscle weakness. A well-planned hydration and weight-control 
program makes such drastic weight reduction unnecessary. 



Gaining Weight 

. $ 

Many athletes attempt to increase body weight to improve their \> 
performance,. .Weight gain programs are often a part of strength- t 
training for sports like weight lifting and football. These 
athletes need specific nutritional 'consultation if they attempt 
to gain 20 or more pounds on unsupervised diets containing large 
amount^ of fat. The harmful effects of high fat diets are often ^ 
compounded with ttje use oi dangerous and ineffective drugs, in 
addition to massive vitamin and protein supplements. This is 
probably the most undesirable and widespread nutrition-related 
abuse in American sports . 

Athletes who want to gain weight should be screened „f or . family 
history of early cardiovascular disease. Itf there i& a family 
history, the athlete ai\d his family should be referred to a 
'physician for blood lipid studies and appropriate follow-up. 

The athlete's goal during weight gain is to increase body weight 
by increasing muscle mass and not merely increasing fat. An 



increase in muscle mass can only result from adequate muscle work 
supported by an appropriate increase in "nutrient intake. Without 
adequate muscle work; no food, vitamin, hormone/ or drug will 
increase muscle- mass . Eachr pound of lean body mass or muscle to 
be gained will require ah added caloric intake in excess of 
expenditure - of approximately 2,500 calories. Adding 750 to 
1,006 'calories daily to an athlete's typical diet will provide 
the energy needs of gaining 1 to 2 pounds a week as well as f6r 
the increased energy. expenditure of the muscle-training program. 
The muscle-training .program will be prescribed by the cfeach or 
trainer and must be suitable for the, age and condition of the 
athlete. 

Many athletes, will find their daily food intake of 1,000 extra 
calories is expensive and difficult to work into their busy h 
schedules. Increasing food intake 1vith *^wo large snacks or an 
additional meal each day will require specific counseling and 
planning as it does not fit into the life-style of many active, 
young athletes. In addition, it is strongly recommended that the 
'high calorie intake be provided by a diet that contains less than 
30% of calories as fat. This means extra calories will need to 
come from carbohydrate/ Such a diet is recommended as a prudent 
diet for American men by the American Heart Association. This 
is a highly' desirable diet for the young male athlete. Additional 
educational material, such as sample menus, for such W diet are 
available to the physician thrpugh the American Heart 'Association . 

Increases in body weight must be monitored weekly. Dietary records 
and recommendations should be reviewed at each check-in. It is 
important to estimate the level of body fatness through skin-* 
fold measures at each check-in to detect any increases in body 
fatness. Increasing fatness demands reduction in calorie intake 
or an increase in muscle work, or both. 

Unfortunately, the use of products that are supposed to be 
ergogenic aids by individuals on weight gain programs is wide- 
spread. These products are potentially dangerous, and ineffective 
and will be discussed in the part of this section on ergogenic 
aids. 



The Food Groups-Energy Nutrient Content guide b'felow can be used to 
help add or subtract food calories from an athlete 1 s diet and lets 
you know whether those calories come from fat, carbohydrate, or 
protein. The reference in this Sports-Nutrition packet Appendix 
called Nutritive Value of Foods from U.S.D.A. an4 the pamphlet 
called Nutritive Value of Fast Foods from Ross Laboratories can 
also be used as references for finding the/ calorie and nutrient 
content of foods . \ \ 



Food Calorie References 




Each food group contairis some energy nutrients ... fat (9 calories 
per gram or 252 calories per ounce), carbohydrate (4 calpries per 
feram or 112 calories per ounce)' and protein (4 calories per gr.am 
or 112 calories per ounce) . Alcohol is not an essential nutrient 
but does contain 7 calories per gram or 196 calarjLes per ounce. 
The chart below summarizes general levels of energy nutrients 
found in foods in each of the major food groups in the 4-4-3-2-? 
Guide to Good Eating and Vegetarian Food Guide. 



FOOD GUIDES - ENERGY NUTRIENT CONTENT 



Vegetables I serving -.1/2 cup 

One serving of vegetables contains: 2 gm. protein, 5 gw. carbohydrate, 
25 calories. 



Fruit or Fruit Juice 1 serving * 1 fruit or 1/2 c. fruit or juice 
One serving of frurt contains: 10 qm. carbohydrate, *0 calorie*. Fruits 
may be fresh, frozen, cooked, or canned. 'j 



Grains-! reads -Ce reals 



I serving * I si. bread, tortilla, pancake; 

1/2 c. cereal , potato, rice, pasta 
On* serving of bread or Its equivalent contains: 2 gm. protein, 1$ gm. 
carbohydrate, 70 calories. Iread or substitutes Include bread, terttlles 
biscuits, cereals, pancake , waffle , crackers, potato, rice, macaroni, 
noodles, popcorn, or pretzels/ 



Hi Ik 1 serving • 1 c. milk or yogurt 

One cup of skim milk contains: 8 gm. protein, 12 gm. carbohydrate, 80 
calories. Hi Ik substitutes include whole*, 2**, skim, evaporated milk*, 
I 1/2 c. ice cream or Ice milk, 2" cube of cheese, 2 c. cottage cheese 



Meat-Legumes-Nuts and Seeds 

Mmat x 
I oz or Its equivalent contains: 7 gta- protein, 3-8 gm. fat,* 55-100 
calories. Meat or substitutes include lean beef, veal, lamb, pork, fish, 
fowl, cheese, cottage cheese, eggs, shellfish, and peanut butter. 

Lacunae-Dried leans. Peas 

1/2 c. cooked contains: 7 om. protein, trace fat. 20 gm. carbohydrate, 

. * 105 calories. 

Nut* and S%%d$ 

\/k c. contain*: 7 gm. protein. 18 gm. fat, 5 gn». carbohydrate 



Fat 



1 serving • 1 t margarine, butter, oil; I T dress- 
ing- or cream, \/k c. gravy, 1 si bacon 
One serving of fat contains: 5 g*- fat, k$ calories. Fats or oils 
include butter*, marga/ine, oils, salad dressing, gravy* ,) bacon*, ard 
cream*. 



1 serving ■ 1 small place 



Dessert 

One serving contains: 3 9*- protein, „9 gm- fat, 30 carbohydrate, 
*200 calories. Desserts include pl«# sweet roll, cookies, cake, or 
chocolate. 



Sugars and Sweets' serving • 1 tablespoon 

One serving contains: 15 0*. carbohydrate, 40 calories. Sugars and 

sweets Include sugar, Jelly, honey, syrup, herd candy, and 1/2 c. 
carbonated beverages. 



*Whole milk add 10 gm of fat and 90 calories. 2% 
5 gm of fat and ^5 calories. 



add 



Each of the food groups Is a concentrated source of some of the k0 or more 
essential nutrients. NO ONE FOOD OR FOOD GROUP CONTAINS ALL THE ESSENTIAL 
NUTRIENTS. Eejtlng a variety of minimally processed foods uslno the *»-l»-3-2-7 
Guide to Good Eating or Vegetarian Food Guide will give you M> essential 
nutrients required by the body to maintain good health and top performance. 
Increase or decrease serving sizes or number of servings to adjust calories. 



D GUIDE EXCHANGE GROUP PIE GRAPHS 



charts graphically show the percentage of calories 
*ee energy nutrients'- carbohydrate, fat, protein - 
ea,ch Food Guide Exchange . Grovfp listed on pages 114. 




VEGETABLES 





GRAINS -BR E ADS-CEREALS 



i 

* / 




SKIM MILK 





LEAN MEAT 
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ATHLETE DIET CHECK OUT i 

A quick way to checkout the nutritional adequacy of what an athlete 
eatp^is to keep track of what he or she eats for a day ancj to 

Jmpare that list to the recommended number of servings from the 
4-4-3-2-? Guide to Good Eating or the Vegetarian Food Guides. 
EATING ON TARGET can be used to check out how close a person comes 
to* the recommended guidelines for the 4-4-3-2-? eat plan. 

It is best to randomly pick days throughout training to have 
athletes do their diet check-outs. This check-out will help 
th^iL-f ind out if they are eating on the right track. 

There are more sophisticated ways to evaluate the nutritional 
adequacy of what an athlete eats. Computerized food and nutrient 
analysis programs are available to help evaluate a person's 
nutrient intake in comparison to the Recommended Dietary. 
Allowances or rate the nutrient density of their diet. Some 
computer programs will also help evaluate physical activity 
level. If you would like to use one of these computerized 
nutrient and activity analysis programs, you can contact: " 

Nutri-Fit 

Food and Nutrition Extension 
200 Gifford 

Colorado State University 
Fort Collins, Colorado • 80523 

(303) 491-7334 

The cost of an analysis at this time is approximately $5.00. 

A sample copy of a printout from a Nutrl-Fit diet analysis is 
included on pages 125 to 129. 
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EATING ON TARGET 

flbls Food-Fitness dart board will help you tune into how smart you are about what 
you eat. Smart eaters hit the bull's eye regularly! 

Write down what you eat for 1 day. Start when, you get up and end when you go to bed. 
After you eat something in a Fitness-Food Bull's Eye group, put a check mark n the 
bull's eye next to that group When the bull's eye for each food group Isjull, put 
your check marksin the V77A sect ion of each group. How full .s your bull's eye? 
A full bull's eye is a sign of a smart eater! 

Foods like sweets fat and alcohol don't hit the bull's eye. These foods give you 
calories and few if any other nutrients like protein, vi tarn. ns , ml neral s or f i ber . 
They are called low-nutrient density foods. Some people call them junk foods. 



') ring 



around the bull's eye for each fow-nutr lent density 



Put a Z in the^dotted (, 
food you eat.. 

Smart eaters have a full bull's eye and get most of their energy or calories from 
foods in the Fitness-Food Plan. They occasionally eat Z foods for extra calories. 



~b 6 (0 
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EXAMPLE OF A COMPUTER BASED DIET ANALYSIS 



COLORADO STATE UNIVERSITY 
P E R A T I V E EXTENSION SERVICE 
NUTR J-.FIT 
FOR A V A CADO 
MONDAY r JULY 20r 1981 r 3t55 PM. 



FEMALE 

CURRENT HEIGHT 
DESIRED WEIGHT 
AGF - 38 YEARS 
NOT PREGNANT 
NOT LACTATINO 



135 FOUNDS 
125 ROUNDS 



REST 

LIGHT ACTIVITY 
MODERATELY ACTIVE 
VERY ACTIVE 
EXCEPTIONALLY ACTIVE 



8.00 hour: 
12.00 HOUR; 
4*00 HOUR: 
0>00 HOU* 
0.00 HOUR 



DIET FOR MS. AVA CADO 



1 1 


AVA 


CADO 








2. 


38 




YEARS OLD 






3. 


FEMALE 








4. 


NOT 


PREGNANT 






5, 


NOT 


LACTATING 






6. 


135 




ROUNDS CURRENT WEIGHT 






7. 


125 




ROUNDS DESIRED WEIGHT 






8, 


8. 


00 


HOURS RESTING 






9* 


12.00 


HOURS LIGHT ACTIVITY 






10. 


4. 


00 


H0UR8 MODERATELY ACTIVE 






11. 


0. 


00 


HOURS VERY ACTIVE 






12. 


0.00 


HOURS EXCEPTIONALLY" ACTIVE 






13. 


7 




ORTION RRINTS UNITS* XRDAr t NUT. DENSITY 




i4 u 


2 




RECOMMENDED DAILY ENERGY INTAKE BASED OK 


DESIRED WEIGHT 


15# 


1.00 


ANALYSIS IS FOR 1*0 Days 






16. 


1465 


• 50 


CEREAL-DRY r GRARENUTS 


1 


CUP 


17. 


4010 


• 50 


MILKr 2 PERCENT FAT 


1 


CUP-1 8-OZ GLASS 


18. 


6430 


2.00 


SUGAR t WHITE GRANULATED 


1 


LEVEL TEASPOON 


19. 


2120 


2.00 


COFFEE f 1LACK 


1 


CUP <8 OZ) 


20.. 


2715 


1.00 


DOUGHNUT f CAKE TYRE* RLAIN 


1 


MED DONUT 3-1/4 IN I 


21. 


2120 


1.00 


COFFEE f BLACK 


1 


CUP (8 02) 


22. 


7330 


1.00 


MCDONALDS-ilG MAC 


1 


PIG MAC. 


23. 


5930 


1.00 


SOFT DRINKS-DIET DRINKS LESS THAN 1 CAL 


1 


CUP-1 8-OZ GLASS 


24. 


1370 


2.00 


CATSUP 


1 


TABLESPOON 


25. 


7360 


i .ob 


MCDONALDS-FRENCH FRIES 


1 


SMALL BAG 


26. 


3560 


1.00 


LASAGNE 


3X3-3/4-IN PIECE 


27. 


845 


1.00 


BREAD* FRENCH* ENRICHED 


1 


SLICE <13 PER LB>. 


28. 


3810 


1.00 


MARGARINE r P/S-1.5 (CHIFFON* NUCOA) 


1 


LARGE PAT-2 TEASPOONS 


29. 


,3635 


.75 


LETTUCEf RAWf iceberg/crisphead 


1 


CUP CHOPPED 


30. 


5525 


1.00 


SALAD DRESSING* BLUE/ROQ CHEESE v .LOW CAL 


1 


TABLESPOON 


31. 


3400 


.75 


ICE CREAMf REGULAR FATf HARDENED 


1 


CUP 


32. 


7115 


.75 


WINEf TABLE-12 PERCENT ALCOHOL 


1 


CUP-1 8-OZ GLASS 



R E C 0 h ME NDED DIETARY 



LLOWANCES 



CALORIES 
1904 



GRAMS 
PROTEIN 

44 



IU'S 
VIT A 

4000 



MG'S 
VIT C 

60 



MG'S 
THIA 

1.0 



MG'S 
RIBO 

1.2 



MG'S 
NIAC ' 

13 



MG'S 
CALC 

800 



MG'S 
IRON 

18 



0 



NUTRIENT ANALYSIS OF INDIVIDUAL r 0 0 D S 



CODE 

TOTL 
CALS 

843 

ioi 

1370 
31. 

1443 
197 

2120 
7 

2713 
144 

3400 
191 

3340 
434 

3433 
3 

3810 
72 

4010 
72 

5323 
12 

5930 
2 

4430 
30 

7115 
149 

7330 
542 

7340 
210 



BY" PERCENT 
NAME 



OF R D A 
8ERV 



SERVING SIZE 



FAT CHO PRO ALCHOL MG MG X OF RDA : 

CAL CAL CAL CAL P/S CHOL SO DM CALS PRC 7 VITA VITC THIA RIBO CALC IRON 



BREAD f FRENCH r ENRICHED 
9 77 12 ' 0***** 



CATSUP 
. 1 30 



0.0 



CEREAL-DRY GRAPENUTS 
2 1S1 23 0 0*0 

COFFEE r 1LACK 

0 0 0 0 0*0 

DOUGHNUT r CAKE TYPEr PLAIN 
70 84 7 0 



202 

312 
491 

7 

25 210 



1 

lb 



1.00 1 SLICE (13 FER LB) 

7 0 0 13 6 1 

2.00 1 TABLESPOON 

j 10 7 2 1 0 



•so i cur 

13 41 0 



3.00 
0 0 



1 CUP <8 0Z> 



124 * 
68 3 



1.00 1 NED DONUT 3-1/4 IN D? 
4 0 0 8 6 2 



ICE CREAM r REGULAR FATr HARDENED 
94 81 17 0**8** 39 42 



10 



♦73 1 CUP 
10 10 1 



14 18 



LASAGNE 
224 111 



99 



»3 103 1847 22 



LETTUCE* RAWf ICEBERG/CRISP HE AD 
0 4 1 0 0.0 0 3 

MARGARINE p P/SM.3 (CHIFFON* NUCOA) 
72 0 0 0 1.5 0 98 



MILKr 2 PERCENT FAT 
22 29 20 0***** 



11 



74 



SALAD DRESSING r 1LUE/R00 CHEESE ? LOU CAL 

8 2 1 08**** 0 177 0 

SOFT DRINKS-DIET DRINKS LESS THAN 1 CAL 

0 0 0 0 0*0 0 41 0 

SUGAR t WHITE GRANULATED 

0 31 0 0 0*0 , 0 0 l f 

UINEt TABLE- 12 PERCENT ALCOHOL 

0 28 0 120 0.0 0 8 ' 7 



1.00 3X3-3/4-IN PIECE 

34 48 35 21 31 46 2 

i 

♦73 1 CUP CHOPPED 

0 3 4 2 2 1 

1.00 1 LARGE PAT-2 TEASPOONS 

0 8 0 0 0 0 

.50 1 CUF«1 8-OZ GLASS 

11 2 2 4 ' 20 21 

1.00 1 TABLESPOON * 

1 0 0 0 0 1 

1.00 1 CUP-1 8-OZ GLASS 

*0 0 0 0 0 0 

2*00 1 LEVEL TEASPOON 

\0 0-0,0 "0 0 

.75 1 CUP-1 8-OZ GLASS 

0 0 0 0 1 1 



HCD0NALD8-BIG MAC 
282 154 102 0***** 

MCDONALDS-FRENCH FRIES 
95 102 12 0 2*0 



74 943 

> v 

9 112" 



1*00' 1 BIG MAC 
28 58 8 3 33 29 21 

i 

1*00 1 SMALL BAG 
11 7 1 18 13 1 1 



NUTRIENT 


X RDA 


% CALORIES 


116 


. PROTEIN 


172 


VITAMIN A 


15* 


VITAMJN C 


73 


THIAMINE 


182 


RIBOFLAVIN 


188 


NIACIN 


232 


CALCIUM 


123 


IRON 


77 



_ % OF RDA PROFILE- 4 

0 10 20 30 40 50 60 70 80 90 100 110 120 130* 

*************************************** : ******* 
*************************************** : ************** 
»«************************************:*************» 
***************************** 1 

***************************************! ************** 

**«***********************************:************** 
*************************************** : ************** 
*************************************** : ********** 
******************************* i 



THIS ANALYSIS 

is low in: 



SOME GOOD SOURCES ARES 



VITAMIN C 



IRON 



ASPARAGUS f GREENS r PEPPERS 
CAULIFLOWER* CABBAGE, 
LEMONS r LIMES 
STRAWBERRIES 

APR I COTS f RAISINS REACHES f DRIED 

DRY BEANS t COOKED* 

LIVER 

PRUNE JUICE 



BROCCOLI r BRUSSELS SPROUTS 
GRAPEFRUIT t JUICE 
ORANGEf juice 
TOMATOES f JUICE 



CR. OF WHEAT t FORT. DRY CEREAL? 
LEAN MEAT 
POULTRY 

OYSTERS f CLAMS 



YOUR ENERGY (CALORIE) NEEDS FOR YOUR SEX AND CURRENT 
AGEr WEIGHT AND ACTIVlYY LEVEL WERE CALCULATED TO BE J 



2046 CALORIES 



YOUR ENERGY (CALORIE) NEEDS FOR YOUR DESIRED WEIGHT 
AT YOUR CURRENT AGE AND- ACTIVITY LEVEL WOULD BE: 



1904 CALORIES 



YOUR CALORIE INTAKE WAS HIGHER THAN YOUR CALCULATED NEEDS. 

ANY FOOD WHICH HAS 5 OR MORE NUTRIENTS WITH A NUTRIENT DENSITY OF LESS 

THA£ l.C WILL BE LISTED BELOW. 

2120 COFFEE r BLACK 

2715 DOUGHNUT ? CAKE TYPEr PLAIN 

3810 MARGARINE* P/S-1.5 (CHIFFON t NUCOA) 

5930 SOFT DRINKS-DIpT DRINKS LESS THAN 1 CAL 

6430 SUGAR f WHITE GRANULATED \ 
7115. WINE* TABLE-12 PERCENT ALCOHOL 
7360 4 MCDONALDS-FRENCH FRIES 

^* 

TO LOSE ONfc. POUND OF BODY FATf YOU MUST HAVE A NEGATIVE CALORIE INTAKE OF 
3500 CALORIES * THIS CAN BE DONE BY INCREASING EXERCIS r AND /OR DECREASING 
FOOD INTAKE? FOR EXAMPLE f IF YOU INCREASED YOUR <.»ERY ACTIVE HOURS Bt 
0N£ HOUR PER DAY t EACH DAY* AND DECREASED YOUR ENERGY INTAKE TO THAT 
RECOMMENDED FOR YOUR DESIRED WEIGHT? YOU WOULD THEORETICALLY REACH YOUR 
DESIRED WEIGHT IN 32 WEEKS. 



IF YOU WISH TQ KNOW HOW MANY WEEKS' IT WOULD TAKE YOU TO 
REACH YOUR DESIRED WEIGHT £T SOME PARTICULAR LEVEL PF 
CALORIE INTAKE WITH NO CHANGE IN ACTIVITYf ENTER THE 
NUMBER OF CALORIES YOU PLAN TO EAT PER &AY OR ENTER 0 



AT YOUR INTENDED LEVEL OF CALORIE INTAKE r YOU SHOULD 
REACH YOUR DESIRED WEIGHT IN APPROXIMATELY 11 WEEKS* 



CODE 

QMS 
PROT 

845 

3 

1370 

1 



DIET ANALYSIS 
- BY NUTRIENT UNITS 
NAME 8ERV 



SERVING SIZE 



QMS QMS HQS HQS HQS I US MGS MGS MGS HOS HQS HQS 

CHO FAT P/S RATIO PHOS POT ZINC VITA VITC THIA RI10 NIAC CALC IRON 



BREAD r FRENCH r ENRICHED 
19 10.0/ .4-**** 29 31 0*0 

CATSUP 



1.00 1 SLICE (13 PER LB) 
0 0 .1 .1 1.1 15 

2.00 1 TABLESPOON 



8 0 0.0/ 0.0* 0*0 14 lOS .1 41? 



• 0 .0 



14AS CEREAL-DRY r GRAPENUTS 
6 4! 



.SO 1 CUP 



. 0 0.0/ 0.0* 0.0 226 173 0.0 246? 



.8 .8 9. 9 27 1.1 



2120* 

0 

3400- 
4 

3560 
25 

3635 
0 

3810 

0 

4010 
5 

5525 
0 

5930 
0 

6430 
0 

7115 
0 

7330 
26 

7360 
3 



COr FEE r, BLACK 

0 0 0.0/ 0.0= 0.0 20 23? 

ICE CREAM r REGULAR FATr HARDENED 
20 10 0>0/ 6.9-8888 113 179 .5 435 1 .0 

LASAGNE 



3.00 1 CUP <8 0Z> 

0 0 0.0 0.0 2.2 14 .7 



28 25 2.4/ 9.6- .3 525 587 .0 1934 22 .2 .4 4.3 369 



LETTUCE r RAUr ICEBERQ/CRISPHEAD 

1 0 0.0/ 0.0* 0.0 9 72 .2 136 .2 



.73 I CUP 
5 1 .0 

1.00 3X3-3/4- IN PIECE 
4 22 .2 .4 4 

,75 1 CUP CHOPPED 



.1 144 



MARGARINE f P/S- 1.3 (CHIFFONr NUCOA) 
0 8 2.2/ 1.5- 1.5 1 



tllLKr 2 PERCENT FAT 

7 2 0.0/ 1.2-8888 137 214 



0 ,0 #1 
P 

2 .0 330 0 0.0 0.0 0.0 
0 



1.00 1 LARGE PAT-2 TEASPOOi 

2 

.50 1 CUP-1 8-OZ 0LA88 

97 1 .0 .2 • ! 175 



SALAD DRESSING^ BLUE/ROO CHEE8E * LOW CAL 1.00 1 TABLESPOON 

1 1 0.0/ ;/ .5-8888 7 5 0.0 27 0 0.0 .0 .0 10 

80FT DRINKS-DIET DRINKS LESS THAN 1 CAL l.pO 1 £UP-1^8-0Z J3LASS 
0 0 0.0/ 0.0- 0.0 0 0 0.0 



SUGAR r WHITE GRANULATED 

8 0 0.0/0.0-0.0 0 0 .0 

UINEr TABLE-12 PERCENT ALCOHOL 

7 0 0.0/ 0.0- 0.0 17 162 .0 

MCDONALDS -B I Q HAC 



0 0 0.0 0.0 0.0 0 

2.00 1 LEVEL TEASPOON 

0 0 0.0 0.0 0.0 0 

.75 1 CUP-1 8-OZ GLASS 
0 



39 31 0 .0/15. 0-8888 215 387 3 . 9 327 

MCDONALDS-FRENCH FRIES 
26 11 5.5/ 2.8- 2.0. 48 567 .1 



1.00 1 BIG HAC 

2 .4 .4 8.2 17S 



1.00 1 SHALL BAG 
51 11 .1 .0 2.8 



TOTALS BY UNITS 



GHS GHS GHS 
PROT CHO FAT 



P/S RATIO 



HQS 
PHOS 



HGS HQS 
POT ZINC 



I US HGS HGS HGS HGS HGS 
VITA VITC THIA RIBO NIAC CALC 



76 231 98 10.5/39.5- .3 1456 2789 5.4 6262 44 1.8 2.3 30.2 991 



CODE 



DIET ANALYSIS ■ 
• Y NUTRIENT DENSITY 

NAME 8ERV SERVING SIZE 

CALS PROT VlfiA VITC THIA RIM NIAC CALC IRON 



•45 BREAD r FRENCH r ENRICHED 

1370 CATSUP 

1465 CEREAL-DRY » GRAPENUTS 

2120 COFFEE r BLACK 

2715 DOUGHNUT r CAKE TYPE r PLAIN 



1.00 1 SLICE <13 PEP LB) 
1.0 1*4 0*0 0*0 2*6 1.3 1.6 .4 

2.00 1 TABLESPOON 
1.0 .8 6.3 4*5 1.4 .9 2.2 .5 

•50 1 CUP 
1.0 1.3 6.0 0*0 7.2 6.6 7*3 .3 1. 

3.0^ 1 CUP (8 OZ) 
1*0 0.0 0.0 0*0 0.0 0.0 43.9 4.8 10. 
, 1.00 I HED DONUT' 3-1/4 IN DIA 

t.O *.5 .1 0,0 . 1.0 .8 .6 .2* * *4 



3400 ICE CREAM r REGULAR FATr HARDENED .75 i CUP. 

\ 1.0 1.0 1.1 .2 .4 1*6 #1 1.8 1 



3560 LASAGNE 



1.00 3X3-3/4-IN PIECE 
1.0 2.5 2.1, 1.6 .9 1.4 1.4 2.Q .9 



3635 LETTUCE r RAWr X CEBERG/CR ISPHEAD 



•75 1 tUP CHOPPED 



1.0 2.7 12*1 14^6 8.8 7.3 3.4 3.7 4.1 
\ " 

3810 MARGARINE r P/S-1.5 'CHIFFONr NUCOA) 1.00 1 LARGE PAT-2 TEASPOONS 

1.0 .0 2.2 0.0 0.0 0.0 0.0 .1 0.0 



4010 MILKr 2 PERCENT FAT 



1.0 3.0 



•50 1 CUP-1 8-0Z GLASS 
.6 .5 1.3 5.4 .2 5.8 



5525 SALAD DRESSING r BLUE/ROQ CHEESE r LOU CAL 1.00 1 TA8LE8P00N 

1.0 1.7 1.1 .8 0.0 1.3 .2 2.0 .1 

5930 SOFT DRINKS-DIET DRINKS LESS THAN 1 CAL 1.00 1 CUP*1 8-OZ GLASS 

1.0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



6430 SUGAR f WHITE GRANULATED 

71 IT WINEr TABLE- 12 PERCENT ALCOHOL 

7330 MCDONALDS-DIG MAC 

7360 MCDONALDS-FRENCH FRIES 



2.00 1 LEVEL TEASPOON 
1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 

•75 1 CUP-1 8-0Z GLASS 
1.0 .1 0.0 0.0 % 0.0 .2 .2 .3 .5 

1.00 1 BIG MAC 
1.0 2.0 .3 .11.2 1.0 2.2 .8 .8 



1.00 1 SMALL BAG 
1.0 .6 .1 1.7 1.2 .2 2.0 .1 
NUTRIENT DENSITY FOR TOTAL DAILY INTAK 



NUTRIENT DENSITY VALUES 
FOR TOTAL INTAKE 



CALORIES 



TOTAL 



TOTAL 2227 

FAT S86 

CARBOHYDRATES 925 

PROTEIN 303 

ALCOHOL ' 120 



CALS PROT VITA VITC THIA RIBO NIAC CALC If 
1.0 1.5 1.3 .6 1.6 1.6 2.0 1.1' , 

U.S. , 
% OF DIETARY 
CALS GOALS 



39 30 

41 58 

13 I 12 
5 
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SKINFOLD MEASUREMENT GUIDELINES FOR ADULTS 

Skinfolds are measured on the right side of the body using a 
skinfold. caliper. . 

Grasp the skinfold between the thumb and forefinger. The skinfold 
should include two thicknesses of skin and subcutaneous fat., but 
not muscle 

Apply the calipers approximately one centimeter below the fingers 
holding the skinfold, at a depth equal to the thickness of the 
fold. Each fold is taken in the vertical plane while the s ubj ect . 
is standing, except for the subscapular which is picked u a 
slight slant running- laterally in the natural fold of the skin. 

The' technique of measurement is repeated completely for each site 
before going on to the next site. This includes regrasping the 
skinfold. Whenever there is a difference greater than 0.5 
millimeter a third measurement is necessary. The mean of the two 
aloVeZ\ leadings represents the value for thejite being measured. 

The anatomical landmarks for the skinfold sites are as follows: 

' ' Sub%aapula. The bottom point of the shoulder bj.ade (scapula). 

Thigh. The front side of the thigh mid-way between the hip 
and knee joints. 

Triceps. The back of the upper arm midway between the 
shoulder and elbow joints. 

Suprailiac. JUst above the top~of the hip bone ( crest of 
P , th^ilium) at the middle of the side of, the 

body . 






Trictpt 



Suprailiac 



Thigh 



Subtcapula 



Source: Getchell B. Physical Fitnes s - A Wa y of Life , 
Wiley and Sons, Inc., New York, 1979. 



John 
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NOMOGRAMS fGR PREDICTING BODY FAT 



Body density and percentage .of body fat can be quickly assessed 
for women and men fYom the graphs presented below. A straight 
line joining your skinffcld values will intersect the corresponding 
values for body density ajid percentage of fat. 



FEUCENT.'tODY FAT 
,' WOMEN 



mtttP ,oov 0i " ,,TV """" MT ~ tUFf AILIAC 



IKIMTOLO 
(mm) 



30-- 



80-- 



10 - - 



•35 



1.020 -■ 



1.030 



».040-^ 25 



1.050 - - 



I.OtO 



1.070 



30 



-20 



•13 



(MM) 



30 



--20' 



- - 10 



PERCENT tOOYFAT 
MEN 



■UOtCAWLAF 

IKtNFOLO 
(MM) 



30 



20 



10 



•OOY OKNSITY FEFCtNT FAT 



r- SO 



yi 050- 
l.04<H^t5 



i-lO 

i oto-j - 

J-15 
1.070-f" 



• 10 ~) 



TMitM 
IKIMFOLO 
(MM) 



to ' 



\ 



* , 2 

Nomogram for Conversion of Skinfolds to Box^y Density 1 and Percent Body Fat 

1. Sloan, A.W. et al . Journal of Applied Physiology , 17:967, 1962. 

2. Brozek, J.F*. et al . Annals of the New York Academy of Science , 
101:113, 1963. 
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BODY FAT AVERAGES 

* * 

A body fat classification chart for col,lege-aged men and women 
is presented in the table below. Remember, a normal , rating 
refers to the, average for the group that was measured. This 
does not necessarily mean, this is the most desired rating. 



Body Fat Averages* 



CLASSIFICATION 



"WOMAN (%) 



MEN <%) 



Very low fat: skinny 
Low . fat: trim 
Average fat : normal 
Above normal fat: plump 
Very high fat:- fat 
Obese: over fat 



36 



, 6-12 
12-18 
18-28 
28-32 
32-36 

and higher 



3-6 
6-12 
12-20 
20-25 
J 25-30 ' 
30 and higher 



♦Based on guidelines from Dr. Jim Lohman , Associate Professor, 
-University of Illinois. 



For additional guidelines for typical ranges of percent body 
fat for adult males and females, please refer to page 6. 
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The following services can provide you val 
technical questions and caji give suggestio 
of information. 

Dietitians 1 Answering Service (Phx) 266-0587 

Dairy Council of Arizona 968-7814 

2008 S. Hardy Drive . ' • 
Tempe, AZ 65282 # % 

* Dairy Council of Arizona 795-5759 
4625 E. Ft. Lowell Road 
Tucson, AZ 85712 

Arizona Arthritis Foundation 264- 

Arizona Heart Institute (Phoenix) 955- 

Arizona Diabetes Assoc. (Phoenix) 274- 

. American Diabetes Assoc. (Tucson) 795- 

Maricopa County Health Department 258- 

Pima County Health Department 792- 

Maricopa County' Coop. Ext. Service 255- 

Pima County Coqp. Ext. Service 628- 

Arizona Department of Education 255- 
Az. Dept. of Health Services, 

Bureau Nutrition Services 255-1215 



uable information to 
ns for other sources 



7679 
1000 
3514 
3711 
6381 
8862 
3355 
51,61 
3362 



For services in other counties, contact the local health 
department . 
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INSTRUCTIONAL AIDS DIRECTORY 



BOOKLET 

Beyond Diet ... Exercise Your Way] 
to Fitness and Health 
CPC International- Inc., 1974 
Price: Free 

Food - A Hassle Free Guide 
to a Better Diet 
U.S. Department of Agriculture 
Price: $6.00 

Nutrition and Your Health - 
Dietary Guidelines for Americans 
U.S. Department of Agriculture 
ancf U.S. Department of Health 
and Human Services 
Home and Garden Bulletin #232 
Price: $2.25 

Nutritive Value of Foods 
U.S. Department of Agriculture 
Home and Garden Bulletin #72 
Price: $4.50 

Shaping Up For The Long Run 
CPC International Inc. , 1980 
Price: Free 



PAMPHLET/LEAFLET 

Alcohol - Ups and Downs 
University of' Arizona, College 
of Agriculture, Cooperative 
Extension Service 
Price: Free (up to 10 copies) 

Guide to Wise Food Choices 
National Dairy Council, 1978 
Price: Free 



Best Foods 
Box 307 

Coventry, Conn. 06238 



Government Bookstore. 
World Savings Building 
720 N. Main Street 
Pueblo, Colorado 81003 

Government Bookstore m 
World Savings Building 
720 N . Main Street ^ 
Pueblo, Colorado 81003* 



Government Bookstore 
World Savings Building 
720 N. Main Street 
Pueblo, Colorado 81003 

Best Foods 

Dept. SU-4, Box 307 , 
Coventry, Conn. 06238 



Agricultural Communications 
Collegeof Agriculture 
University of Arizona 
Tucson, AZ 85721 
(602) 626-4701 



Dairy Council of Arizona 
4635 E. Ft. Lowell, #107 
Tucson, AZ 85712 
(602) 795-5759 



Dairy Council of Arizona^ 
2008 S. Hardy Drive 
Tempe, AZ 85282 
(602) 968-7814 
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PAMPHLET/LEAFLET Continued 

Nutrition-Fitness : A Winning 
Combination 

University of Arizona, College 
* of Agriculture, Cooperative 
Extension Service 
Price: Free (up to 10 copies) 

Vegetari-anism 

University of Arizona, College 
of Agriculture, Cooperative 
Extension Service 
Price: Free (up to 10 copies) 

Your Heart and How It Works 
American Heart Association 
Communication Division 
Price: Free 




POSTERS 



Agricultural Communications 
College of Agriculture 
University of Arizona 
^ TUcson, AZ 85721 
(602) 626-4701 



Agricultural Communications 
College of Agriculture 
University of Arizona 
Tucson, AZ 85721 
(602) 626-4701 

American Heart Association 
7320 Greenville Avenue 
Dallas, Texas 75231 



Guide to Good Eating 
National Dairy Council, 1978 
Price: Free 



Shapg Up America 
Tupperware Educational Services' 
'Price: $.90 each 



Dairy Council of Arizona 
4635 E . Ft. Lowell, #197 
Tucson, AZ 85712 
(602) 795-5759 

or 

Dairy Council of Arizona 
2008 S. Hardy Drive 
Tempe, AZ 85282 
(602) 968-7814 

Tupperware Educational Services 
P.O. Box 2353 
Orlando, FL S£802 
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MATERIALS 

Adipofneter/ 'Skinfold Calipers 
with instructions and arm 
Circumference tape 
Price: Box of 5 calipers, $15.00 
/ or 1 kit with directions, 

tape and calipers, $4.00 



Ross Laboratories 
585 Cleveland Avenue 
Columbus, Ohio 43216 
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ARIZONA DEPARTMENT OF EDUCATION 
Food and Nutrition Division 
Regional Resource Centers 



The Nutrition Education Resource Centers are a collection of 
nutrition education materials housed in seven libraries in the 
State of Arizona. The establishment of these centers is one 
component of the Arizona NET Program. These materials are 
treated as regular library items and thus are available for 
free loan. Consult the Nutrition Education Resource Center 
Catalog at your school or public library for instructional 
aids availability at each regional center. To borrow a 
specific item, contact your school or local public librarian 
or go directly to the resource center. 

Nutrition Education Resource Center Locations: 



Tucson Public Library 
200 S. 6th Avenue 
Tucson, AZ 85701 
(602) 791-4393 

Miami-Gila County Library 
1052 Adonis 
Miami, AZ 85539 
(602) 473-2621 

Yuma City-County Library** 
350 3rd Avenue 
Yuma, AZ 85634 

Flagstaff Regional Library** 
11 W. Cherry 
Flagstaff, AZ 86001 
(602) 774-0603 



Cochise County Library 
Drawer A-K 
Bisbee, AZ 85603 
(602) 432-5703, Ext. 500 

Maricopa County Free Library** 
3375 W. Durango 
Phoenix, AZ 85009 
(602) 269-2535 

Navajo Nation Library 

Window Rock Branch 

P.O. Drawer K 

Window Rock, AZ 86515 

(602) 871-4941, Ext. 1517 



Dairy Council of Arizona** 
4635 E. Ft. Lowell, #107 
Tucson, AZ 85712 
(602) 795-5759 

♦♦Will interlibrary loan films, 



Dairy Council of Arizona** 
2008 S. Hardy Drive 
Tempe, AZ 85282 
(602) 968-7814 



For additional information contact: 

Nutrition Education and Training 'Program 
Food and Nutrition Division 
Arizona Department of Education 
- 1535 W. Jefferson Street 
Phoenix, AZ 85007 •* 

159 



£ 





145 



SUGGESTIONS FOR CLASSROOM ACTIVITIES 



Section A 



1. A unit on nutrition fitness can be created by using a series 
of learning stations. Use the kit ' s illustrations or activities 
as the foundation of each learning station. Along with the 
illustration or activity, provide instructions for student use 
and a series of questions related to the illustration or activity 

Example: The picture below called "Body Composition 11 shows 
the percentage of nutrients found in the average 
person's body. Study the picture carefully. 
Afterwards, fill in the blanks below the picture. 
Use the picture's information and yotir weight _±.a,_ 
find out how many pounds of «ach nutrient is in, 
your body. See page 4. 



Body Composition 




9 
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Questions'. , * . 

a. Put down how much you weigh pounds 

b. Multiply: 

% body water x your weight = ____ lbs of 

water in your body 

_. % fat? x your weight - lbs of fat in 

your body * " c 

% protein x your weight = lbs of 

protein in your body 

' S minerals x your weight m J\ = lbs of 

minerals in your body 

Less than % vitamins x your weight = less 

than lbs of vitamins in your body 

Less than % carbohydrate x your weight - less 

than lbs of carbohydrate in' your body * 

" 160 
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See page 17. 



Study the picture above. Nutrients are placed in three 
groups depending on the function in the body. List the three 
major functions of nutrients in the body below: 



a. 
b. 
c. 



CALORIE CONTENT OF FUEL NUTRIENTS 
AND ALCOHOL 







FUEL NUTRIENTS 


Calories or 
Per Cram 


Calories 
Per Ounce 








Fat 

. Carbohydrate 
Pro tain 


9 
4 

4 1 


252 
112 
121 








ALCOHOL 


7 


111 




Check the 


number of 


calories 


provided by 


a gram of each 


nutrient . 


See pa^ge 


28. 









If a person eats 100 gm fat, 75 gm of protein and 450 gms 
,of carbohydrate in one day, how many calories does this, 
equal? 

e.g. 100 gm fat x ^_calories/gm — 960 calories 

75 gm ijrot. x calories/gm = calories 

calories/gm = \ calories 

TOTAL = calories 



450 gm carb. x 
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2. Have your students estimate and compare their daily calorie" 
needs using Calorie Check * Out . , See page 41. : * 



■ 1 , 1 1 1 ■ 



£. ff"" SSL. 



9" Ss 



i5 \HU II 



Have students who want to^lose excess body fat plan an 
exercise program to increase energy expenditure using the 
charts on page, 41 and 45 in conjunction with weight los? 
guidelines on page 110-111. 



Exercise and Energy Expenditure Chart 






■4 Hmv" 


0Jo«l«i « i 3 


4 


too 




3 


too 




3 


too 










4 


420 


0 Cr<M*-coMfttry Sfciiof . . 4 4 


4 


too 


0 Downhill Skiing....... 3 3 


3 


410 




4 


420 




3 


410 




2 


320 


0WUkli»l 2 2 


2 


320 


0 Go* {no awU) 2 *2 


1 


320 


0 SoftWall «td ftMcbtjT . 2 2 


1 


244 


0Bowtotf 1 I 


1 


270 


4 - wiy food 3 - food 2 - Mr 1 - 


poo 


r 









See page 45 



Section B 



Have your student^ compare the height /weight values using 
the chart on page 54 with the values ^detormined from their 
AAHPERD skinfold test. These measurements will help students 
determine if their body compositions are average, above 
average, or below average for their age. 
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To allow students to observe changes in their physical 
Utness, have the^tudents take the , A AHPERD Health ^ated 
Fitness Test periodically , and place -.their results in the 
Body Shop. 



^^^^^^^^^ M MM » 

wZStXTJZ S.'JS.'SST. It "SITS 



tl 




BODY COnfWt ION 

A. 



»: 




See page 58. 



See page 56 



Plan an aerobic conditioning program for your, student • 
athletes based on the principles .n the Fitness Guide Poster 
and/or p 71-84. Using overhead transparencies or handouts 
constructed from the kit's illustrations and posters, give 
your athletes a short lecture at the beginning of practice 
explaining the principles and methods of aerobic conditioning. 
You may need five 5-10 minute discussions on this topic. 

In health class, construct learning stations using the 
A AHPERD Health Related Fitness Test with fitness P^"^^^- 
Have each student perform sit-up, sit and reach , and skinfold 
measurements at individual stations. The nine minute, mile run 
may be done in conjunction with a~ physical education class 
Combine the above stations with stations containing illustra- 
tions and discussions of aerobic fitness principles, pulse 
rate checkout, and the three parts of a personal f ltn ^s 
program as shown on the Sports-Nutrition Fitness Guide Poster. 
Give students calendars to help them keep a record of their 
level of fitness using the Body Shop (p. 56) and develop a 
weekly personal fitness program. The personal fitness program 
should include: frequency, intensity,- activity duration, and 
type of exercise. Have students make periodic checks of the 
physical fitness status 1 throughout the school^year. 

Include in the student's report card a physical fitness 
report. The report should include present as wexl as 
previous test scores to indicate fitness level progress 
The report should be designed to compare the student with 
criterion standards indicating goals for improvement or 
maintenance of a desired fitness level. The report should 
not contain a letter grade. A format similar to the Body 
Shop can be adapted for the physical fitness report. 



163 



149 



9 

ERIC 



6. At the. beginning of your sports program , evaluate each 
student f s level of physical fitness by using the AAHPERD 
fitness tests and norm charts. Record the student's 
fitness level. Periodically reevaluate the student 1 s 
fitness to see if additional improvements, when appropriate, 
have occurred. This procedure' can be used to motivate 
students to up their fitness level by allowing the students 
to keep, his/her own fitness record. See Body Shop, p. 56. 

7. The procedure of student fitness evaluation described in the 
above example may be used to evaluate the effectiveness of 
your sports training program in improving strength , flexi- 
bility, endurance, and body composition oi your athletes. 

i ■ ■ 

8. The AAHPERE) Health Related Fit neSg Test can be used as an 
exercise prescription aid for the\developmen1; of physical 
fitness. Several ways in which the test Triay be used are 
listed and explained below. 

a. Individual Diagnosis . The attained scores may reveal 
the student's fitness strengths and weaknesses. An 
individualized program jnay be tailored to meet the 
needs of those whose scores fall below the established 
standards. Y 

b. Educational Purposes . Test results can be used to 
stimulate interest in health topics. The test can be 
used to teach in the classroom basic concepts of 
cardiovascular health, physiology and health, and 
body composition , 

c. Training Program Evaluation . A periodic check can be 
helpful to 6ee if the training program objectives are 
achieved. Two methods of evaluation can be used. 
First, the average score of the group rather than the 
individual score can be compared to the norm. A second 
approach -is to determine the percentage of students 
who exceed the standard test score mean. Program 
evaluation over several years can assist in determining 
if the physical \education program is improving the 
fitness level of your students. 

*The AAHPERD Youth Fitness Test provides additional fitness- 
related and skills related tests for youth. For current prices 
and order information, write AAHPERD Promotion Unit, 1900 
Association Drive, Reston, VA 22091. -. 
-* 

Section C 

1. Provide a short discussion to inform your athletes/students 
on dehydration signs/symptoms. In the locker room and/or 
N practice area beside a weight scales, post the spectrum of 
dehydration (p. 87) and/or stages of heat injury (p. 91). 
Also, post both Hydration Management Recommendations (p. 88) 
and a Guide to Salt Replacement (p. 90) along with recommenda- 
tions of salt replacement for sweat losses greater than six 

164 / 
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pounds/day (p. 90-01). Post the weight chart for Prevention / 
of rehydration next to the scales . Have each student sign-up 
and record his or frer weight before and after practice to ;/ 
monitor water lossfes. 

i 
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SPORTS-NUTRITION CASE STUDIES 



Case Study #1 

Wendy is a 17 year old runner on the cross-country team. She is 
well aware of the high-energy demands of her sport. Wendy, concerned 
about her diet, tries to eat three well-balanced meals plus snacks 
every day. Although she seems to be eating a wide variety of 
nutritious foods, Wendy's dietary intake of iron is low. Can you 
help Wendy? 

1. Why ' does Wendy need iron in her diet? 

2. How could a low iron intake affect Wendy r s athletic 
performance, as well as her acadejnic performance? 

3. What is Wendy's RDA for iron? 

4. How can Wendy increase the absorption of iron in her diet? 

5. What good food sources of iron could Wendy add to her 
diet? 

i 

6. What foods served in the school cafeteria are good sources 
of iron? 

7. What snacks could Wendy choose that would provide iron in 
her diet? 

Case Study #2 

Jon, 16 years of age, is the 6' center on the basketball team. He 
is very active in school government and in the high school drama 
department. No wonder Jon has difficulty finding time to eat! 
Many of his meals are eaten at ,f fast food" restaurants. Because of 
the limited choice of foods at these restaurants, Jon's diet lacks 
variety. Unfortunately, this may result in his diet being low in 
certain nutrients, one of them being Vitamin C. Can you help Jon? 

1. What is Jon's RDA for Vitamin C? 

2. Would large doses of Vitamin C ( ten times ^greater than 
the RDA) be beneficial to Jon? 

3. What foods could Jon choose to increase his intake of 
Vitamin C? 

4 . Consider Jon ' s present eating patterns . What suggestions 
could you give Jon to help him include a wider variety 

of foods in his diet? 



Case Study #3 

Michelle, 14 years of age, recently joined the high school 
gymnastic team. She feels that maintaining" an appropriate body 
weight is important to her athletic performance. Michelle has 
decided that she needs to lose 3 to 5 pounds. She has spent a 
great deal of time planning a low-calorie-meal pattern which 
includes a variety of foods. It looks fairly good... but wait a 
minute!- Michelle doesn't plan to drink any milk.; She says that 
milk is "fattening 11 . There are very few other d^iry products 
included in her diet. Where is Michelle going to — 
she needs in her diet? Can you help Michelle? 



get the calcium 



1. Why does Michelle need calcium in her diet? 

2. How could a low intake of calcium affect Michelle f s 
athletic performance? 

3. What is Michelle's RDA for calcium? 

4. What are the best food sources of calcium? 

Are there any other foods which contribute some calcium 
to the diet? 

5. What suggestions could you give Michelle concerning 

the inclusion of milk products in a weight-reducing diet? 



REFERENCE: From Teens, Foods, Fitness & Sports . John J.B. 

Anderson, Project Director, funded under a grant 
from Nutrition Education and Training Program, 
administered by the North Carolina Department of 
Public Instruction, Division of Child Nutrition, 
1979. 




ANSWERS TO SELECTED CASE STUDY QUESTIONS: 
Case Study #1 (Questions 1-5) 

1. Iron is essential to the oxygen carrying capacity of 
normal hemoglobin in the bipod. 

2. Iron-deficiency anemia: insufficient oxygen is delivered 
to body tissues 

-fatigue 

-loss of strength and endurance 
-shortened attention span 

3. RDA for iron = 18 mg 

a 

4. Iron absorption is increased when Vitamin C and certain 
amino acids are eaten with the iron-rich food. 

5. Meats (especially organ meats), fish, eggs, legumes (beans)*, 
whole-grain breads and cereals, dark-green-leafy vegetables, 
dried fruits. 

Case Study #2 (Questions 1, 3) 

1. RDA for Vitamin C = 60 mg 

3. Good sources of Vitamin C; citrus fruits, 
vegetables , tomatoes , strawberries , melon , 
broccoli, green peppers, potatoes. 

Case Study #3 (Questions 1, 3, 4) 

% 1. Calcium is necessary for: proper bone and tooth formation; 
muscle contraction; blood clotting; activation of enzymes. 

3. RDA for calcium ■ 1200 mg 

4. Best food sources \of calcium are milk and milk products; 
other foods which contribute some calcium to the diet 
include dark-green-leafy, vegetables and, legumes. 



i 



raw-green- leafy 
cabbage , 
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HIGH CARBOHYDRATE DAILY FOOD GAME-PLANS _ 

High Carbohydrate Daily Food Game-Plan Number 1 contains approximately! 
2755 calories, 440 gms of carbohydrate, 90 gms of protein and 70 gms 
of fat. Carbohydrates supply about 65% of the calories while fat 
provides 20%. The plan provides approximately 160% of the protein 
Recommended Dietary Allowance ( RDA) and the total calorie RDA for a 
154 lb. male doing light activity. Examples of light activity are 
walking casually, carpentry, golf, table tennis, and volleyball. 



Breakfast 



Dinner 



1 
1 
1 
2 
2 



c. orange juice 

c. bran flakes with raisins 



c . 

si. 
tsp 



1% milk 
whole-wheat 
jelly 



toast 



Lunch 



1 c. 2% milk 

1 c. tossed salad 

2 tbsp. low-calorie French dressing 
1 si . French bread 

1 pat margarine 

1£ c. macaroni and cheese 

2 c. watermelon or J cantaloupe 



1 c. 2% milk 

2 beef tacos 

1 c. Spanish rice 
5 carrot sticks 
5 celery sticks 
1 oatmeal cookie 



Snack 

1 banana 
1 apple 

4 graham crackers 



High Carbohydrate Plan Number 2 contains approximately 2650 calories, 
500 gm of carbohydrate, 90 gms of protein, and 60 gms of fat. Car- 
bohydrate provides about 75% of the calories while fat contributes 
about 20% of the calories. This plan provides 160% of the protein 
RDA and the total calorie RDA for a 154 lb. male doing light 
activity. 



Breakfast 



Dinner 



1J c. orange juice 

3 buttermilk pancakes 

4 tbsp syrup 
2 si. bacon 



1 baked chicken leg 

1 c. rice 

2 corn on the cob 

1 pc . angel food cake 



Lunch 



Snack 



2 pes. cheese pizza 
1| c. tossed salad 
1 peach or apple 
1 c. 2% milk 



10 grapes 
1 pear 

1 bran muffin 
1 c. 2% milk 



Snack 

1 bagel 

2 pats margarine 
1 c. grapefruit 
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High Carbohydrate Plan Number 3 is a lacto-ovo vegetarian food plan 
It contains approximately 2650 calories/ 75 gms of protein, 460 gms 
of carbohydrate, and 60 gms of fat. About 70% of the calories are 
provided by carbohydrate, while fat supplies about 20% of the 
calories. The plan provides approximately 135% of the protein RDA 
and almost the" total recommended calorie needs for a 154 lb. male 
doing light activity. 



Break fast 

3/4 c orange juice 

1 bagel 

2 tsp. jelly f 

1 c. ready-to-eafc-f laked cereal 

1 v. 2% milk 

Lunch 

3/4 c. apple juice 

2 c cooked rice 

3/4 c. stir-fried vegetables 

3 pes. tofu 

1 c. fruit cocktail in heavy 
syrup 



Snack 

2 oatmeal-raisin cookies 
1 c. 2% milk 
1 banana 

Dinner 



c. tossed salad 

tsp. low-calorie French 

dressing 

c. spaghetti with tomato 

sauce and grated cheese 

si . Italian bread 

tsp . margarine 

c. 2% milk 

peach 



High Carbohydrate Plan Number 4 contains about 2700 calories, 400 
gms carbohydrate, 80 gms protein, and 90 gms of fat. Sixty percent 
of the calories are provided by carbohydrate with fat providing 
about 30 r c of the calories. This menu provides 145% of the protein 
RDA and all of the recommended calorie needs for a 154 lb. male 
doing light activity. 



Breakfast 

6 oz. apple juice 

2 pouched or baked eggs 

2 si. whole-wheat toast 

2 tsp. margarine 

1 c. 2 r ; milk 

3/4 c. ready- to-eat cereal 



Snack 

1 banana 

1 c. 2% milk 

Dinner 



Lunch 



3/4 

-i c. 

2 tb 
IL-sl 



c. orange juice 

tossed salad 
sp . low-calorie 
, cheese pizza 



French dressing 



6 oz. apple juice 
2 bean tostadas 
1 q. Spanish rice 

1 flour tortilla > 

Snack . 

2 oatmeal & raisin cookies 



Legend 

c * cups 
gms * grams 
pes = pieces 
oz = ounces 



si * slice 

tbsp ■ tablespoon 

tsp » teaspoon 



16 tbsp - 1 cup 

3 tsp * 1 tablespoon 

8 oz = 1 cup 



These food game plans would provide the recommended calorie^/f or 
females who do two hours of moderate activities a day, Mpderate 
activities include fast walking, cycling, skiing, tennis, and 
dancing. ' 

These food plans can be easily altered to meet individual calorie 
needs. To increase calories, eat larger servings of grains, fruits, 
vegetables and sweets. To decrease calories, cut down serving sizes 
of all foods, especially fats, sweets, and alcohol - if you drink 
alcohol . 



♦The nutritional content of these high carbohydrate food plans was 
determined using the U.S.D.A. Home and Garden Bulletin Handbook 
No. 172 - Nutritive Value of Foods, and the Nutrient Analysis of 
Arizona Foods published by the Arizona Cooperative Extension 
Service. The nutrient content of each menu represents average 
values. Keep in mind that the condition of food, food preparation, 
and cooking may alter the nutrient content of foods* If you would 
like more information on planning a food plan for yourself or your 
athletes, contact a registered dietitian. 
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RECOMMENDED DIETARY ALLOWANCE (RDA) W ADOLESCENTS* 



NUTRIENT 



Recommended Dietary 
Allowances, 1980, 
2 

Energy (Kcal) 
Protein, gm 
Vitamin A, Mg R.E. 

(IU) 
Vitamin D, Mg 
Vitamin E, mg «-TE 
Vitamin C, mg 
Thiamin , mg 
Riboflavin, mg 
. Niacin, mg, N.E. 
Vitamin B 6 , mg 
Volacin, Mg 
Vitamin B12, Mg 
Calcium, mg 
PUosphorus, mg 
'iagnesium, mg 
Iron, mg 
Zinc, mg 
Iodine, Mg 



11-14 



MALES 



FEMALES 



15-18 



19-22 



2700 


2800 


2900 


45 


56 


56 


1000 


1000 


1000 


(5000) 


(5000) 


(5000) 


10 


10 


7.5 


8 


10 


10 


50 


60 


60 


x.4 


1.4 


1.5 


1.6 


1.7 


1.7 


18 


18 


19 


1.8 


2.0 


2.2 


400 


400 


400 


3.0 


3.0 


3.0 


1200 


1200 


800 


1200 


1200 


800 


350 


400 


350 


18 


18 


10 


15 


15 


15 


150 


150 


150 



11-14 



15-18 



19-22 



2200 


2100 


2100 


46 


46 


44 


800 


800 


800 


(4000) 


(4000) 


(4000) 


10 


10 


7.5 


8 


8 


8 


50 


60 


60 


1.1 


1.1 


1.1 


1.3 


1.3 


1.3 


15 


14 


14 


1.8 


2.0 


2.0 


400 


400 


400 


3.0 


3.0 


3^0 


1200 


1200 


800 


1200 


1200 


800 


300 


300 


300 


.18 


18 


18 


15 


15 


15 


150 


150 


' 150 



Key: 

♦See Sports-Nutrition 



pg = micrograms, 
NE = niacin equi 



mg = milligrams, «-TE = alpha tocopherol equivalents , 
valents, RE * reiinol equivalents, IU -International Units 

Fitness Guide Poster for RDA for all age groups. 



Adapted from Food and Nutrition Board, National Research Council: ^«»£ d Dietary 
Allowances. Edition 9. Washington, D.C., National Academy of Sciences, 1980. 

Energy recommendations represent average approximate needs; actual energy needs will 
vary depending on degree of physical activity. 



Estimated Safe and Adequate Daily Dietary Intakes, Food and Nutrition Board: 



Vitamin K, Mg 50-100 

Biotin, Mg 100-200 

Pantothenic acid, mg 4-7 

Copper, mg 2.0-3.0 

Manganese, mg 2.5-5.0 

Fluoride, mg 1.5-2.5 



Chromium , mg 
Selenium, mg 
Molybdenum, mg 
Sodium, mg 
Potassium , mg 
Chloride, mg 



0.05-0.2 
0.05-0.2 
0.15-0.5 

900-2700 
1525-4575 
1400-4200 



Adapted from Teens. Foods, Fitness k Sports . John J.B. Anderson, Project 
Director funded under a grant from Nutrition Education and Training Program, 
administered by the North Carolina Department of Public Instruction, 
Division of. Child Nutrition, 1979. 
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Cooperative Extension Service 

Nutrition -Fitness: 
A Winning 
Combination 




Th*_ University of Arizona • College of Agriculture • Tucson, Arizona 85721 



Linda Houtkooper, M.S., R.D., Cooperative Extension Ser- 
vice, Food and Nutrition Consultant 

We all like to be winners! But, many Americans are 
losing the fitness game. Since the beginning of this century 
America has changed from a physically active, rural-based 
society into a nation of sedentary spectators. Modern tech- 
nology has made it possible for us to live comfortably with- 
out having to lift a finger. Driving has replaced walking. 
Elevators and escalators have made stairways look like de- 
serted fire escapes. Work itself, for most people, involves 
relatively little, if any, vigorous physical activity. Recrea- 
tion for many people means being a spectator not a parti- 
cipant. Television keeps many of us glued to our easy 
chair for hours. 

Physical inactivity has led to a decline in fitness for 
Americans of all ages. Within the past decade, however, 
there has been a promising increase of interest in shaping 
up. A 1977 Gallup Poll reported that nearly half of Amer- 
ican adults said that they exercise regularly to keep fit (8). 
Millions play tennis, bicycle, swim, dance and do calisthen- 
ics and other kinds of exercise. Running, in particular, has 
become a very popular pastime evert though it is confined 
to a relatively small and highly visible portion of the pop- 
ulation. For the millions of healthy exercise enthusiasts 
who derive great pleasure and satisfaction from their ef- 
forts, there are tens of millions of people whose ventures 
into the world of exercise are only a memory. To these mil- 
lions of Americans, the rise jn fitness fever is dismissed as 
a health fad. 

The fitness boom of the past few years js*ettlly a smart 
reaction to the reality that sedentary living is here to stay. 
It has become clear to many wise Americans that at a 
certain point, effortless living and good health are not com- 
patible. These Americans realize that to be healthy in the 
future they are going to have to imitate physically active 
lifestyles of the past. The exercise { that our ancestors got 
on the job we must 'get after hours. Basic foods were all 
that our ancestors had to eat. Today we must consciously 
choose foods to meet our nutrient' needs from among 
thousands available 24 hours a day in supermarkets, fast 
food restaurants and vending machines. 



Fit vs Fat 

For thousands of years our ancestors had' to struggle for 
survival. They learned that what felt good also helped them 
survive. It followed that they learped to function on the 
principle of pleasure. Today that principle lives oh", but 
now we have an abundant supply of food, alcohol, tobacco, 
drugs, cars, easy-chairs and a host of otherworldly delights 
with which to indulge ourselves. We are pleasure-seeking 
creatures living amid abundant pleasures that are not al- 
ways healthful to pursue. Overindulgence is prematurely 
killing many Americans. 

To be healthy in a world of television, electric tooth- 
brushes," doors tljat automatically open, 24-hour-a-day 
supermarkets and spectator sports, we need to develop 
clever fitness game plans that include a variety of minimal- 
ly processed foods, adequate 'exercise and a winning atti- 
tude . «*• 

Most of us take pleasure where we can find it. We seem 
to have a "minimum "daily requirement M for things that 
give us comfort and make us feel good, so we treat our- 
selves to a banana split after religiously following a "diet" 
for a few days. We pour a couple of stiff drinks after a 
tough day at work and reach for a cigarette during times 
of stress. Our pleasure principle is saying to us, "I've ex- 
perienced some tough things, I need to treat myself." 
Can we have both pleasure and good health? Yes. The 
secret to real enjoyment is learning to find pleasure in 
things that both feel good and are good for us. 

Fitness Firsts 

If we want to feel good, we must fit fitness into our 
lives. 

Here is some practical advice that can help make fitness 
a pleasure. 

• Tackle your fitness plan one step at a time. You want 
evolution not a revolution! Try a healthy substitute for 
an eating "or exercise habit you want to change. For ex* 
ample, when stress starts to mount, reach for something 
other than a few drinks or a bag of cookies and the easy 
chair. Instead reach for a pair of comfortable shoes and 
take a wafk, alone or with a family member or friend. 
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• Xjke a trip, to the ctosest swimming pool. Turn on the 
radio and tisten to *qm'e relaxing music and do a few 
minutes of stretching or breathmg exercises. Seek out 
friends who are active/^PIan a pot-luck me^l *nd volley- 
ball game .in a 4ocal park. The heathy pleasures in life 
don't just happf n, you^have to choose'theta and exper- 
iend? them frequently Xintil they replace your old, un- 
wanted habits. I 

•» Before you £an quit or cut down on an activity you n<*ed 
something plfeasurableand satisfying to put* in itsplace. 
If you 'turned down an invitation to go someplace for, 
a delicious lunch because you're on a diet and later that 
day eat an "I earned it" bag of potato chips while 
watching TV or maybe even a "what the heck, I'm , 
going to be skipping breakfast tomorrow, aren't I" 
chocolate sundae before b€tf, what have you gained? 
You'd have been better off if you had gone to lunch 
and enjoyed a deliciou.s salad with a scoop of your 
favorite ice cream for desert. Compensation can be 
fattening. 

• Don't tafce relapses personally. Remember, changing 
habits takes time. We often bite off more than we can 
chew. By criticizing yourself, you bruise your ego and 
lower the very self esteem you need to enjoy yourself 
and succed in the long run. 

What Exercise Can Do for You 

Exercise can do a great deal for both the body and the 
mind. People who exercise regularly say they feel better, 
have more energy and often need less sleep. Regular exer- 
cisers often lose excess fat as well as improve muscle 
strength and flexibility. Many also experience psycholo- 
gical benefits including improved self-esteem, greater self- 
reliance, decreased anxiety and relief from mild depres- 
sion (8, 9) t Fitness-minded people usually adopt the pleas- 
ures of a healthier lifestyle and in the process abandon 
smoking, excessive drinking and risky nutritional haoits. 

Research shows that regular sustained exercise improves 
the efficiency of the heart (9). Compared to non-exercisers, 
peopk^who are physically active regularly have been ob- 
served to have one-and-a-half to two times lower risk of 
developing cardiovascular disease, andean even lower risk 
of sudden death (8). Another example of growing evi- 
dence supporting the associafton between exercise and re- 
duced cardiovascular disease risk comes from a study of 
17,000 Harvard alumni. The physically active among them 
had significantly fewer heart attacks than the more seden- 
tary. Those who used less than 500 calories a week in exer- 
cise developed heart disease at about twice the rate of those 

• using 2,000 or more calories a week. Regular vigorous 
exercise was found to reduce risk of heart disease inde- 
pendently of other risk factors such as cigarette smoking 
or high blood pressure (8). While not yet definitely proven, 
the role of exercise in preventing heart disease is attractive 
and plausible. The following chart summarizes the number 
,of calories required by different activities (4). i 



„ Acjivivy Calorie Requirements 
1 calofitaminutt: 

Sleeping.' $ * ' 

Wry Light Exercise (2 calories a minute) , 

Doing office^ wi>rk; riding in a car, bus or truck; riding a 
motorcycle; sewing; sitting to read, watch TV, study 
telephone, type, play the piano or play cards. 

Light Exercise (2-6 calories a minuta) 

Doing housework; shopping; playing golf or croquet; riding 
horseback at a walk; sewing; playing volleyball rwalking^ 
slowly; fishing; painting; playing shuffleboard; hammering^ 

Moderate Exercises (57 calories a minuta) * 

Walking fast; bowling; playing tennis; playing ping pong; 
gardening; skiing downhill; bicycling slowly; hiking; dancing 
slowly; leisurely swimming; scrubbing; playing baseball. . 

Heavy Exercise (712 calories a minuta) 

Playing basketball; weight lifting; playing hockey; running; 
bicycle racing; playing football; playing squash; skiing cross 
country; boxing; horseback riding at a gallop; country or 
folk dancing; climbing. 

Keys to Enjoying Exercise 

Variety, conditioning, flexibility and medical clearance 
are the keys to enjoyable exercise. 

Variety is thespice of exercise. Try many types of ac- 
tivities to stave off exercise boredom. Include friends and 
family in your activities. 

Proper conditioning is another key. to pleasurable exer- 
cising. Easing into exercise prevents sore muscles and ex- 
haustion. Start off slowly and gradually increase the in- 
tensity and length of time-you regularly exercise. A giant 

# leap from the easy chair to an all-out exercise effort is 

* foolish and dangerous atid is not likely to accomplish a 
great deal except make you feel bad. 

Keep your exercise time flexible. If you have a cold or 
feel rotten skip a day or a few days of exercise. Your body 
is trying to tell you something and it may be nothing more 
than slow down and rest. Exercise plans that are flexible 
help make exercise fun not torture. 4 
* If you have any fiealth problems or are-over 40 be sure 
to get a.thorough physical examination and medical clear- 
ance before you start vigorous exercise (8). Knowing it is 
safe to exercise, gradually working up your exercise level 
for a variety of activities and keeping your ertfercise time 
flexible add up tp fun and fitness. 

Another key to making exercising enjoyable is good 
equipment. Luckily, most simple exercise does npt require 
a big expense. Good shoes are basic to most activities. 
Spend the time and the money to buy the best shoes you 
- can afford. 
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JExercise - How Much Is Enough for Fitness? 

Exercising once a week is almost equivalent to starting 
from ground zero each time. If exercise is to be of maxi- 
mum va^ue for tuning up your body, you should exercise 
regu!arly\ and vigorously. Most experts suggest a reason- 
able goal ts 20 to 40 minutes of exercise at least three times 
a week. Less ofl ^Jhaii-this-witl^ unlikely to achieve ad- 
equate physical conditioning for fitness. Regularity is also 
important because your body rapidly reverts to its pre- 
exercise condition when you trade activity for the easy 
chair (9). V 

_ Before strenuous exercise be sure to spend 5-10 minutes 
warming up your muscles by stretching and doing light 
exercise that g^ves all your muscles a chance to get ready 
for some work.\Warm up exercises are good insurance for 
preventing muscle sprains, strains and other injuries. 

After you are through exercising it is also a good preven- 
tion practice to cool down your muscles for 5-15 minutes 
by slowing down %ow rate of activity and doing stretching 
exercises. If you are driving 55 miles an hour you wouldn't 
think of turning off your car engine and immediately stop- 
ping your car. So, don't abuse your body by abruptly 
stopping heavy exercise. Cool down first. 

What Is the Best Exercise? 

A variety of activities can help improve your strength, 
coordination, " flexibility and endurance. The kind of 
physical activity most 'beneficial for endurance and main- 
taining cardiovascular \fitness is called aerobic exercise.* 
Your workihfg cells - heart, legs, arms - require large 
amounts of oxygen to release energy to fuel aerobic ex- 
ercise. Aerobic exercises help improve the utilization of 
oxygen in the body cells\(9). Brisk walking, dancing, run- 
ning^ bicycling, hiking and swimming are some examples of 
aerobic exercises. Most research indicates that 2040 min- 
utes of aerobic exercise done 3-4 days per week is the 
amount and frequency of 1 exercise necessary for tuning- 
up your cardiovascular system (11). This cardiovascular 
system; tune up can help lower your risk of heart disease. 

"Jtfst how ha/d do I need to push myself when I do 
aero exercise?" is probably the next "question on your 
minc£j^ you start to exercise. This is a very important 
question* because if you don't exercise hard enough or with 
enough intensity there is little benefit for your heart and 
blorifl vessels. On the other hand, if you work too hard or 
' intensely it can be dangerous to your cardiovascular system, 
esdfecially if you have been sedentary for several years. 

/The talk test is a simple guide to gauge the intensity of 
ypur aerobic exercise or how hard you are working. You 
should be able to carry on a conversation wh'le doing aero- 
ttic exercise. If you cannot, slow down. Your pulse ra*te can 
llso be used to monitor the intensity of pxercise. To bene- 
fit from aerobicexercise your heart must be working har$J 
enough to be within your training heart rate range. Your 
training heart rate range can be roughly estimated using the 
following formula (9, 11). 



\ Training Heart Rate Range - 

Upper Level = (220 minus your age) x .80 

Exampte: A^e 35 (220 - 35) * 185 x .80 - 148 beats per minute 
Lower Level * (220 minus your age) x .65 

Example: Age 35 (220 - 35) = 185 x .65 = 120 beats per minute 

Your aerobic exercise is of adequate intensity if your pulse 
rate is within this training heart range. Remember, this is 
ah estimate. You can more accurately determine your 
training heart rate by having a professionally administered 
exercise stress test on a treadmill or bicycle (11). , 

Regular sustained aerobic exercise may decrease your 
cardiovascular risk in several ways. Such activity may cause 
the blood pressure of a hypertensive individual to fall an 
average of 10 points and may also lower serum cholesterol 
while raising the level of desirable high-density lipoproteins. 
It can also get rid of excess fat. 

Aerobic exercise, when carefully prescribed, has been 
found useful for patients with angina or chest pain and 
those recovering from heart attacks, enabling them to in- 
crease the amount of activity they can do without any 
chest pain. Such exercise has also been shown to be useful 
in treatment of other diseases. Asthmatics and people wkh 
chronic, obstructive lung disease often can improve their 
respiratory , capacity. Diabetics can lower their blood sugar 
levels and insulin requirements, and overweight adults who 
have become diabetic often are freed of any symptoms of 
the disease when they achieve normal weight through exer- 
cise and diet (8). 

Non-aerobic activities,"such as walking, volleyball, yoga, 
weightlifting, gardening, bowling, Softball, golf or calis- 
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thenics arc very good for enhancing your muscle tone, 
strength, flexibility, coordination and relaxation. But they 
are not vigorous enough to reduce your cardiovascular dis- 
ease risk effectively. Non-aerobic exercises are also good 
because 'they add variety. Try the exercises that appeal to 
you. Change what you do to stave off boredom and to keep 
exercise fun. 

The Nutrition Component 

Now that you have the ground rules for starting an ac- 
tivity plan for fitness and feeling good, let's look at the 
latent recommended eating guidelines for fitness. 

A nutritionally adequate diet is one that provides 
enough of the six major nutrients-protein, fat, carbohy- 
drate, vitamins, minerals, water-and energy to enable your 
body to work at its optimal level (3). Excep't for energy, 
nutritional needs are basically, the same for people who ex- 
ercise for fun and health, athletes and sedentary people (9). 

Eliminating any one of the six -major nutrients from . 
your diet- will eventually cause a decline in fitness and 
health. The Recommended Dietary Allowances (RDAs) are 
one set of guidelines nutritionists or dietitians use to deter- 
mine a nutritionally adequate diet for any age, $ex and ac- 
tivity levels Although the RDAs are standards for popula- 
tion groups rather than individuals, the needs of most 
healthy people s will not exceed'them (4, 9). 
i The Fitness Food Plan pn page 7 has been -developed by 
nutritionists for athletes and fitness buffs as an easy gujde 
for helping them choose minimum amounts of a variety of 
foods that can supply the right amounts of the six major 
nutrients needed for good health and fitness. 

In their que^t to be winners, the fitness-mfhded often 
have fallen for "miracle" diet schemes, vitamin and min- 
eral supplement claims or "wonder" foods. The claims for 



jhese products often sound too good to be true. Taking 
this quick nutrition-fitness quiz and then checking the cor- 
rect answers will help you see how your nutrition and fit- 
ness knowledge measures up. p 



* Nutrition-Fitness Quiz 4 

1. Athletes and other people who exer- 
cise regularly have special needs for 
extra pro : tein. % - ^ 

2. Exercise uses so few calories that it is 
nothelpful in weight control. 

3. Running a mile burns more calories 
than walking a mile. 

4. Carbohydrate it the nutrient in foods i * 
that is the best energy source for ex- 
ercise. 

"5. Eating, a candy bar right before you 
exercise will give you a long lasting 
energy boost. 

6. People 'who exercise need vitamin 
and mineral supplements even if they 

* docat right. 

7. Salt tablets are not necessary even 
,when you exercise strenuously and 

sweat a lot. 

8. Drinking water or any other fluid 
t . during exercise makes you water- 



True 



False 
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logged and impairs your perfor- 
mance. " 

i \ 

9. Full strength comnjercial shorts 
drinks are not a good way to get 
fluids when you exercise. 

10. Meal* eaten before heavy exercise • 
should be high in carbohydrate and 
eaten at least 3 hours before start- 
- ing the exercise. : -< 

1. False. Protein is an essential nutrient in everyone's 
diet. It is a major part of all body tissue-cells, skin, muscle, 

* blood, hair. Because protein is vital to growth and. repair 
of our body cells, many myths have, sprung up regarding 
its superiority as a nutrient. Protein rich foods are abun- 
dantly available to most Americans. In fact, the average 
American eats foods containing 3-4 times as much protein 
as the body needs. Protein is an inefficient source of ener- 
gy-calories-and is used for energy only when the more 
efficient sources-carbohydrate and fat-are not readily 
available (10, 11). Not only is th-s excess protein unnec- 
essary, it is expensive, requires extra work for the body to 
process and can actually be harmful (9, 10, 11). If ath- 
letes and fitness buffs eat the minimum number of servings 
of minimally processed food recommended in the Fitness 
Food Plan they will be getting all of the protein needed for 
feeling good and giving peak performance. 

2. False. Losing weight by exercise alone takes longer 
than weight loss by severe caloric restriction, but exercise 
is an effective way to help control weight for four major 
reasons: 

First, when you are physically active you use up mere 
calories than if you're sedentary. There are approximately 
3,500 calories of potential body fuel energy in a pound of 
body fat. A 150-pound (68 kilogram) person will use up 
about 60 calories more to walk one mile than if he sat still 
for the time that walk required. The same person would 
have^to walk about 60 miles to use the. calories in one 
pound of body fat. However, jn walking two miles a day, at 
the end of 30 days, 3,500 cafories would have been used. 
In a* year, without changing the typical amount of food 
eaten, this person could use up enough calories to equal 
about 1 2 pounds of fat (5, 11).' 

Second, appetite control and thus food intake, appears 
to be part>ally regulated by physical activity. Without 
enough activity, the body seems to lose the ability to fine 
tune the appetite. As a result, many people eat food that 
contains more calories than they need to balance" their 
energy output (11). 

Third, research has shown that body composition affects 
weight control. For example, an obese 150-pound person 
will use fewer calories sitting or exercising than a lean, mus- 
cular 150-^iound person. Fat tissue simply doesn't use many 



calories On the other hand, muscle uses many calories even 
during inactivity. Developing and maintaining strong 
muscles through exercise will enable your body to use more 
calories at rest and when you exercise and thus help prevent 
obesity (5). 

Fourth, your body requires a minimum amount of ener-, 
gy to function whether you are asleep, awake, just sitting 
or exercising. This basic energy requirement is your basal 
metabolism or energy requirement at rest. Basal meatbo- 
lism includes the energy needed to keep your heart beat- 
ing and blood flowing, to digest food and to breathe. The 
amount of energy needed to maintain your basal metabo- 
lism decreases with age £11). Regular, vigorous aerobic ex- 
ercise increases your basal metabolic rate. Therefore, your 
body needs more calories just to stay alive. This is a real 
plus for weight control at any age! 

The key to using exercise to lose weight is to make exer- 
cise a regular part of your lifestyle' just as eating is. This 
means regularly enjoying a variety of ynysical activities and 
foods. 

3. False. You will use the same number of calories 
whether you walk, jog or run a mile. It is a myth that the 
faster you cover any given distance the more calories 
you will use. It takerabout 100 calories Jo travel one mile. 
The jogger and brisk walker will travel about six miles in 
an hour while the slow walker will only travel three miles. 
If both the jogger and Slow walker exercise for an hour the 
jogger will use more calories than the slow walker simply 
because he or she has traveled a longer distance. But if both 
the jogger and the slow walker travel three miles, regard- 
less of the time involved, they will use about the same num- 
ber of calories. If your goal is to use exercise to control 
body fat, you will need to concentrate on the distance you 
travel not how fast you can go (5). 

4. False. Carbohydrate and fat provide fuel for muscle 
activity. This energy fuel is measured in calories. Pure car- 
bohydrate contains four calories per gram. Carbohydrate 
is stored in the liver and muscles in a form called glycogen 
Glycogen is converted to glucose or blood sugar and can 
then be used as energy or fuel for muscle activity, Pure fat 
contains nine calories per- gram. Fat is stored throughout 
the body and is converted to substances called free fatty 
acids which can then supply fuel for body activity. 

Unlike stores of fat, glycogen stores are limited. For ex- 
ample, a 154-pound (70 kilogram) man of average build 
has approximately 50,000 to 100,000 calories of energy 
stored as fat but only 1,000 to 1 ,400 calories stored as car- 
bohydrate, in the form of muscle or liver glycogen (3). 
This amount of glycogen would provide enough energy 
for no more than 1-2 hours of moderately heavy exercise (11). 

When you exerfcise for a long time-walking, jogging, 
bicycling-at a light or moderate aerobic level fat and car- 
bohydrate supply energy (1). Research reports show that 
fat supplies 50%-60% of energy for light-to-moderate-inten- 
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si ty exercise. Carbohydrate from glycogen stores and blood j 
glucose supplies the remaining 40%-50% of energy fuel. In j 
long-term moderate-level aerobic activity, fat supplies upj 
to 70% of the energy fuel and carbohydrate supplies thej 
remaining 30%. On the other hand, carbohydrate is th<j 
main fuel source for the more strenuous activity-sprinting, 
basketball, high speed swimming-where maximum-effort 
short-term aerobic exercise is required. 

When muscle glycogen stores are depleted, muscles can- 
not contract and they quit working. Liver glycogen 
becomes depleted along with muscle glycogen. When liver 
glycogen is used up, tberWeod glucose level falls, causing 
exercise-induced hypoglycemia, which impairs the func- 
tions of the nervous system, muscles and red bloocLceirs (1 ). 
In effect, wherj glycogen stores are used up, your body 
runs out of fuel and as a result stops working. This is usual- . 
ly not a problem for most casual athletes and fitness buffs 
but it ,is often one of the reasons people collapse after they 
run a rharathon race. 

Although alcohol contains seven calories per gram^and 
is a ready source of energy, it is not recommended as an 
energy source before exercising. Alcohol is a depressant 
to the central nervous system. The amount of alcohol in 
two drinks can interfere with the nervous system by slow- 
in^eaction time, interfering with reflexes, increasing 
fatigue and reducing coordination and reaction time. Al- 
cohol also has a diuretic effect that increases water loss and 
thus contributes to dehydration (9). 

5. False. The "quick energy" from a candy bar, soft 
drink or other concentrated sweets eaten before exercising 
can decrease endurance. When you eat something very 
sweet 3040 minutes before exercise the simple carbohy- 
drate-sugar- stimulates the release of insulin which quickly 
decreases your blood glucose and reduces the ability of 
your muscles to use fat for energy. RerhemLer, fat is a 
major fuel source for I'igM or moderate exercise (1). 

6. False. Numerous research studies have been conduc- 
ted to determine theVfects of vitamin and mineral supple- 
ments on physical performance. A number of studies in- 
dicate there is some improvement i(i performance with 
specific vitamin supplements, but there are almost an equal 
number of studies which essentially show no such benefits. 
What improvement there»is from most vitamin and mineral 

n supplementation appears to be very small (11). The mineral 
iron is an exception. Supplements of iron may be necessary 
for wornen»si|ice it is usually very difficult to get adequate 
amounts of iijon in a typical diet. • 

Vitamins function primarily as regulators, governing the 
hundreds of biochemical reactions involved in organ func- 
tion, .growth and energy metabolism. They do not contri- 
bute significantly to body structure nor are they a direct 
source of body energy. Vitamins are widely distributed in 
the foods that rtoke up the American food supply. As a 
rule, vitamins sure eaten in proportion to the tota! calone 



Intake. Therefore, if you eat enough minimally processed 
foods to maintain your weight you will be getting the, vita- 
mins and minerals needed to effectively help use the/ cal- 
ories in the food you eat and to keep your body working 
properly (9). ... / 4 - 

No one food contains sufficient levels of all the vitamins 
and minerals you need to meet your body's needs. Follow- 
ing the Fitness Food Plan and regularly eating the recom- 
mended number of servings from a variety Of minimally 
processed foods will help insure that you will have an ade- 
quate supply of all nutrients including vitamins and miner- 
als needeeffor top level fitness (9, 10). 

Many fitness buffs and athletes have questions about 
vitamin and-mineral supplements. They often wonder if 
excess quantities of vitamins can be. harmful. Fitness 
experts say this depends on the vitamins involved. The B 
vitmains and vitamin C are water soluble and are no} stored 
in the body, so supplementation will not significantly in- 
crease boay stores. Consuming large amounts of B vitamins, 
with the exception of niacin, appears to be relatively safe 
(4). However, excesses can cause problems. For example, 
one study reported that excess niacin can increase the use 
of muscle glycogen stores for energy and simultaneously 
decreases the body's ability to break down stored fat for 
energy fuel (1). This can interfere with reducing excess fat 
stores. 

Vitamin C (ascorbic acid) is generally considered non- 
toxic (4), but individual tolerances of large doses varies 
greatly. Excess' levels can lead to a number of problems 
■suc£ as gastrointestinal upset and diarrhea (1, 7). - 

Excess intake of fat-soluble vitamins-A, D, E, K~can 
present a greater health hazard than overuse of the water- 
solubte vitamins-B and C-mainly. because the bodyjstores 
excess fat-soluble vitamins 1 in the liver and fat tissue. Chron- 
ic megadoses of vitamins A and D may have toxic effects on 
the body and can decrease your fitness level (1). 

A daily (ow-dosage multivitamin supplement is generally 
considered safe and may be beneficial, especially for those 
who have trouble regularly eating the variety of nutrient- 
rich foods outlined in the Fitness Food Plan . Indiscriminant 
use of megavitamin or megamineral supplements is poten- 
tially harmful and has not been shown to improve physical 
performance significantly (1, 11). 

7. True. At one time it was theorized that suppiernenta- 
, tion of salt through salt tablets was essential to replace salt 
lost through sweat. It is now recognized that most people 
get sufficient salt in their diets to replacAhe salt lost in the 
sweat even in hot and hurjiid weather when the volume of 
sweat lost each day is very high. In fact, Americans' general- 
ly get more salt than they need. One of the basic adapta- 
tions the body makes to heat stress is to reduce th* salt 
content of the sweat, thus conserving salt. Salt tablets are 
not recommended because they cap cause loss of potas- 
sium, stomach upset and dehydration of the muscles by 
drawing water intq the small intestine (3, 9, 10, 11). 
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8. False, Drinking small amounts of water regularly be- 
fore, during and after exercise is essential to prevent de- 
hydration. Research has shown that dehydration affects 
how you feel and decreases performance (9/1Q). Next to 
oxygen, water is the most essential nutrient for the main- 
tenance of life. Water makes up 50%-7Q% of Vpur body 
weight (11). 



Average-sized persons can\lose most of their carbohy- 
drate and fat stores and half df their protein with up to a 
40-pound weight loss) and survW. A water loss of 3% of 
body weight can impafr performance; a 5% loss can result 



in some signs of heat 



ian$e; 

o ;jexhaustion,\a 7% loss may cause hal- 

lucinations; a 10% lifss can lead\to heat stroke and cir- 
culatory collapse (9). 
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Fitness Food Plan 



Water 



4 

■ Servings 



Drink plenty of water every day. The hotter the weather jind the more active you are, the 
more water or fluids you need. One quick way to tell if you are getting enough water is 
to check the co'or of yogr urine. It should be light yellov^. If if s not, keep drinking. 

: : ; / 

Fruit and Vegetable Servings 
A serving is % cup of a medium-size fruit or vegetat 1 *. 

Regularly eat Vitamin C rich ones-citrus fruits, berrie*, tomatoes, potatoes-and Vitamin 
A rich ones-dark green or deep yellow fruits or vegetables. Eat Upeeled fruits arkl vege- 
tables for extra fiber. Fruits and vegetables are low in sodium and fat unless thfese are 
added during preparat on. 



4 

■ Servings 



Grain, Bread or Cereal Servings 

A serving is one siice of bread, tortilla or pancake; !4 cup cooked pasta, cereal, r^ce or 

grits; or one ounce re&dy-to-eat cereal. 

* ' t 

Whole grains or ertri<ihep servings are the best choice. Smart eaters read labels to check 

on the sugar, scdium antl fat content of these foods. * 




Milk and Cheese Servings 
A serving is one cup milk or plain yogurt, a two-inch cube of cheese, two cups of cottage 
cheese or 1!4 cups of ice cream cr milk. 

Skim and low fat milk, cheese or yogurt have as much protein and calcium as whole n|ilk 
but are lower in fat. Flavored yogurt, ice cream, and ice milk are high in sugar. Admits 
need two servings; children n^ed three servings; and teenagers, pregnant women dnd 
lactating women need four servings from this grci t up every day. 



Meat - Poultry - Fish - Bean Servings I 
A serving- is two ounces lean cooked meat, poultry or fish, two eggs, one cup cook 
dried beans or peas, % cup peanut butter or cup nuts or seeds. 

Fatty meats are high in fat and calories. Turkey, chicken, fish, veal and some beef arid 
pork cuts are lean and, therefore, low in fat and calories. 



Sweets, Fats arid Alcohol 

Foods in this group include candy, soft drinks, sugar,, honey, sweet toppings, cake, salad 



buffer, margarine, wine, beer, and 



dressings, 
sugar, fat, 

body needs to use these calories efficiently. 



liqucr. These foods give you calories from 



and alcohol and very few vitamins/minerals, fiber, water or 'protein which yodr 



Fill up dn 4 - 4 - 3 - 2 foods first. Eat ? foodslas treats with caution! 
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Water also is the solvent for all cell activities. It plays 
a vital role in nutrient digestipn, absorption, circulation 
and excretion. It is critical to regulation of body temper- 
ature. Body heat production is greatly increased during 
physical activity. The only way the body cools itself is 
ithrough sweating and evaporation (11). Heat stroke re- 
* suits from uncontrolled increases in body temperature 
to levels that prevent the regular functioning of body 
cells. A lack of adequate body water can prevent the 
body from adequately cooling itself by sweating and 
evaporation (10). Be alert for symptoms of impending 
heat stroke-chilling, throbbing pressures in the head, un- 
steadiness, nausea and dry skin. Prevent heat stroke by 
drinking water or fluids before, during and after exercise, 
especially when it is hot. 

9. True.. Electrolytes, particularly the minerals sodium 
and potassium, also are lost in sweat. Electrolytes are es- 
sential for maintaining proper balance of fluids outside 
of the body cells. The kidneys efficiently conserve electro- 
lytes, making replacement unnecessary during most exer- 
cise, but some people like to replace electrolytes as a pre- 
ventive measure. Commercial sports drinks like Gatorade, 
Sportade and fruit juices supply water and electrolytes (9). 
They are also concentrated sources of sugar and should 
be diluted. If the liquid used *n replace. body water loss 
is too concentrated, fluid will be drawn out of the body 
into the small intestine, which can cause diarrhea and 
nausea. The formula for diluting sport drinks or juice is 
one part drink to one part water. The simple$t~w-ty to re- 
place fluid and electrolytes is to drink cold water or cold 
diluted fruit juice. 

10. False. Because digestion requires 3-4 hours and 
muscle glycogen formation in the liver and muscles takes at 
least 46 hours, what you eat before any physical activity is 
not used to fuel that activity. Your exercise fuel comes 
mainly from nutrients in foods you ate about two days be- 
fore the exercise and stored as glycogen or fat (1 ). 

Gastrointestinal upsets are minimized if the stomach is 
es:entially empty when heavy exercise begins. Since it takes 
about three hours for the stomach to empty, the meal you 
eat before exercising should mainly be easily digested 
carbohydrate, a small amount of proteiit and just enough 
fat for a feeling of satisfaction (9). A meal high in protein 
ancf fat could cause indigestion, especially if you are tense 
before competition or heavy exercise. Aim for a'fneal that 
has about 500 calories. Be sure to include plenty of fluids 
to start preventing ^dehydration. Some good pregame meals 
might include tortillas, pasta products like spaghetti* with 
meat sauce, cereals, pancakes and toast. Combine these 
with fruits, fruit juices and vegetables. Try to avoid gas 
forming foods (10). 



You may want to drink your meal before starting heavy 
exercise. There are commercial liquid meals on the market 
or you may want to make your own. Although some people 
may feel that liquid meals help them perform. better, no 
evidence shows that liquid meals actually promote better 
performance than solid meals (6, 9). However, these meals 
are quick and convenient and add to fluid as well as nu- 
trient needs. 
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How Is Alcohol Made? 

Alcohol is made by the action of yeast on carbohy- 
drate in a process called fermentation. This food-processing 
technique has been mastered by people around the world. 
Fermentation starting material may be fruit, palm or cactus 
juice, molasses, honey or sugar, potatoes or cereal grains 
like barley. The flavor of the final product-beer, wine or 
liquor— will depend on the starting material and ingredients 
added during processing, but the alcohol produced is always 
the same simplfe compound, ethyl alcohol orethanol. 

Beer, wine and liquor vary in their alcohol content. Beer 
and wine. contain less than 20% alcohol. Hard liquor-like 
whiskey, rum, tequila, bourbon, gin-con tains more than. 
4094 alcohol. Yeast cannot live if the' concentration of al- 
cohol during fermentation becomes excessive-over 20%. So 
hard liquors are produced by a process called distillation, 
which concentrates the alcohol produced by fermentation 
and separates it from the yeast and starting materials. 

Since they don't require distillation, beer and wine con- 
tain alcohol and water plus the ingredients in their starting 
materials. Liquors contain alcohol, water and smali 
amounts of impurities that are left over from the starting 
materials. During processing other ingredients may be ad- 
ded to beer, wine and liquor to given them therr flavor. 

What Happens When You Drink? 

Ethyl alcohol is the active ingredient in all beverages that 
contain alcohol. This type of alcohol is a drug that quickly 
enters the body fluids after you have a drink. Alcohol is 
absorbed through the stomach and small intestine and is 



ERLC 



Linda Houtkooper, M.S., R.D., Cooperative Extension Ser- 
vice Food and Nutrition Consultant 

Beyond the familiar "pop" of a wine bottle cork or a 
beer can flip top, how much do you know about the favor- 
ite American social drink-alcohol? 

Americans drink alcohol in many different ways and for 
many different reasons. All varieties of wines; beers and 
liquors contain alcohol. We drink at home, in bars, in res- 
taurants and at parties. We drink to quench our thirst, to 
cool off, to relax, to celebrate, to forget. Today, Americans 
drink more alcohol than ever before. 

How Much Alcohol Do Americans Drink?- 

Alcohot consumption statistics from the Department of 
Health, Education and Welfare show that enough alcohol 
is consumed in the United States each year to provide every 
person .over the^age of 14 with 2.6 gallons of aloohof. This 
is 30% more alcohol than the average person drank 15 years 
ago. To consume this much alcohol you would need to 
drink 28 gallons of beer, 2.25 gallons of wine plus 2.5 gal- 
lons of liquor (9). 

Alcohol contains seven calories per gram or about 200 
calories per ounce— there are eight ounces in one cup. So 
alcohol provides people over 14 years old with about 
66,560 calories a year. Since one pound of body fat is equal 
to 3,500 calories, the calories a person gets from drinking 
alcohol in one year would be equal to the calories in 19 
pounds of fat. However, only 20% - 40% of the alcohol cal- 
ories can bemused to supply the energy needs for the body's 
cells (1). 

Who Drinks Alcohol? 

Drinking is common in the younger years and declines 
after the age of 50 (9). A 1975 study showed that nation- 
wide more than half of all seventh graders had tried alcohol 
at Jeast once during the sixth grade (8). About 80% of 
12-17 year olds report having had a drink. More than half 
drink at least once a month, almost 3% drink daily (9). 
Nearly 90% of all college students drink and a third or more 
get drunk more than once a month (8). About 100 million 
adults in the United States drink and nine million are esti- 
mated to be alcoholics (6, . 

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agri- 
culture, Roy S. Rauschkolb, Director, Cooperative Extension Service, College of Agriculture, The University of Arizona. 
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tarried in the blood to all of your body organs. However, 
your liver is the only organ that can detoxify and process 
alcohol. Whenever, alcohol is in^your bloodstream, your 
liver must give it top-priority treatment. Other energy nu- 
trients protein, fat and carbohydrates (sugars and starches)- 
have to wait to have their calories processed until after the 
alcohol has been metabolized. Your liver cells are the only 
cells in your body that can metabolize the calories in al- 
cohol. If these calories are not needed for your body's 
immediate energy needs, your liver promptly turns them in- 
to fat. 

Your liver processes alcohol at a constant rate. It takes 
about one hour for the average 150-pound person to de- 
toxify and metabolize one-half ounce of alcohol (4). This 
is the amount of alcohol in either a 12-ounce beer, a four- 
oupce glass of wine or a drink made with one ounce of 86 
proof liquor. If you weigh less than 150 pounds it will take 
a little longer for you to process the same amount of al- 
cohol and processing will take a little less time if you weigh 
more than 150 pounds. 

If you overload your system r with alcohol by drinking 
, more than your liver can process right away, the alcohol 
travels around in your bloodstream waiting its turn to be 
metabolized. While alcohol is circulating in your blood- 
stream, it affects every body organ, including your brain. 

^The Pick-me-up That Lets You Down 

Alcohol in your body undergoes a dose-related meta- 
morphosis. In very small amounts, alcohol is a central 
nervous system stimulant. In slightly larger amounts it be- 
comes a relaxant, but in larger quantities it becomes a de- 
pressant. That's what ultimately makes you feel bad. 

When your blood is carrying a small amount of alcohol, 
the first effect on your brain is a slowdown in the area that 
controls reasoning and judgement. As a result you are less 
inhibited and feel relaxed. Social drinkers enjoy this free 
and easy feeling. If you have another drink, additional 
alcohol enters the blood before the liver has time to process 
the alcohol from the first couple of drinks. As a result, 
your blood alcohol level rises, impairing speech and vision 
centers of the brain. At the same time the area that controls 
reasoning becomes more incapacitated. At this point your 
body has been assaulted by alcohol to the point that you 
will probably have a hangover in the morning. If you were 
to continue drinking your voluntary muscles would be af- 
fected. As a result you would stagger when you tried to 
walk. Finally, the brain centers that control heartbeat and 
breathing would be anesthetized. At this stage a person 
usually passes out. Breathing and heartbeat continue while 
the liver steadily detoxifies and processes the circulating 
alcohol (4). 

Blood alcohol level goes up .025% for every one-half 
ounce of pure alcohol you drink. The following chart sum- 
marizes the effect increasing amounts of alcohol in the 
bloodstream have on the brain and body for a'150 pound 
person. If you weigh more than 150 pounds your blood 




alcohol level will be slightly lower and if you weigh less it 
will be a bit higher (6). 



Amount of 
Alcohol 

2 drinks* 
4 drinks 



6 drinks 



8 drinks 



12 drinks 



14 drinks 



Blood Level 
of Alcohol* • 

.05% 



.10% 



.15% 



.20% 



.30% 



.35% 



Effect on You 

Your judgement is impaired but 
you feel mellow. , 

Your reaction timi slows and 
you're less cautious than normal. 
If you reach this level too quickly, 
you will probably activate the 
vomiting reflex in your body. 

Your muscle coordination and re- 
flexes are impaired. Your reaction 
time is much slower than normal 
and things are beginning to spin 
around you. You're drunk. 

Your vision is impaired. You have 
trouble speaking or walking in a 
straight line. You're very drunk. 

More of the above, only worse. 
You're totally out of control. 

You've reached the point of sur- 
gical anesthesia. Anything beyond 
this point is likely to be lethal. 



more .50% - .60% Total amnesia, finally death. 

*1 drink. is defined as % ounce of pure ethyl alcohol. This i» the 
amount of alcohol ;r? one VI -ounce beer, 4 ounces of wine or 1 
ounce of 86 proof liquor. 

••Subtract .025% for each 60 minutes you are drinking. This ad- 
justs for the average rate of liver alcohol metabolism during that 
time for a 150-pound person. Remember, you will need to ad- 
just this figure according to your weight. 

Drinking and Health 

Much remains to be learned about other effects .of al- 
cohol on your health. Researchers still don't know why 
some people become uncontrolled drinkers (alcoholics) 
whereas others can drink in moderation'for years without 
any apparent bad effects and sometimes even potentially 
good effects. 
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Alcohol is a drug. With an understanding of the way it 
works, however, most people can' drink moderate amounts 
of alcohol safely and enjoy its desirable effects without 
suffering from its potentially bad effects. 

Alcohol misuse is a factor in more than 10% of all deaths 
in the United States-about 200,000 a year. It is associated 
with half of traffic deaths. Accidents involve both the social 
drinker who is temporarily out of control and the al* 
coholic (9). Many people go to a party with every inten- 
tion of having only a couple of drinks and letting the ef- 
fects wear off before driving home. However, as you just 
learned, after a drink or two their "judgment" is impaired 
by alcohol. As a result, they often have another drink or 
two for the road. They still feel they are perfectly coordi- 
nated and that they can drive normally. They cannot. Their 
reaction time and coordination are significantly slowed. 

Sobering Up 

There is no way to sober up quickly. Your liver metabo- 
lizes alcohol at a constartt rate. Nothing can speed up this 
process for a single night. Only after regular heavy drinking 
does the liver learn to process alcohol at a faster, but still 
constant rate. Many people think that coffee .and a cold 
shower are quick ways to sober up. If you have too much 
to drink, a shower and a cup of coffee will merely make 
you a clean and more awake drunk! Your reaction time and 
judgment will still be impaired until the alcohol is all pro- 
cessed. 





All this information boils down to some practical 
advice: Drink alcohol at a rate that keeps your blood al- 
cohol low* This means sipping your drinks. Eat something 
before and while you are drinking. Most people are less 
likely to drink too fast if they are not hungry, and, more- 
over, the presence of fat or protein in the stomach will, 
slow down the rate of alcohol absorption into the blood- 
stream (6). 

An additional piece of lifesaving advice is: Don't drive if 
you drink and don't let your friends drive if they have been 
drinking. Legally your ability to drive is considered to be 
impaired when the percentage of alcohol in your blood is 
above .10%. Driving after excessive drinking is dangerous 
and punishable by law. If you drink and then drive, know 
and stay within your own personal limits. Beware. . .the 
legal limit for intoxication may not be the same as your 
own personal. safe limit. * - 



Does Alcohol Cause Disease? 

Cirrhosis of the liver, which is one of the 10 leading 
causes of death in this country, is usually caused by exces- 
sive alcohol consumption. Alcohol use is also associated 
with cancer of the liver, esophagus and mouth. Primary 
liver cancer is mainly attributed to, alcohol consumption. 
People who drink and smoke cigarettes have even greater 
incidence of esophageal cancer (9). 

Excessive drinking during pregnancy can cause babies 
to develop severe permanent abnormalities such as mental 
retardation. Excessive alcohol intake also irritates the 
stomach, interferes with absorption of nutrients, particular- 
ly vitarpins and minerals and causes diarrhea (3, 6). 

Alcohol can also make respon ds to some drugs stronger 
than normal. Drinking while taking medicine can be deadly. 
Be sure to check with your doctor before you drink to 
make sure there will be no dangerous interaction with any 
medication you take. 

Can Good Nutrition 

Prevent Alcohol's Bad Effects? 

Your body needs to be well nourished in order to handle 
alcohol with a minimum of damage. This means having a 
nutritionally adequate diet that scipplies the right balance 
of protein, carbohydrate, fat, water, minerals, vitamins and 
fiber to meet your body's needs. The B vitamins, especially 
thiamin and niacin, are needed in larger than normal quan- 
tities in order for your body to handle regular alcohol con- 
sumption. Although being well nourished can help your 
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body effecienlly handle alcohol or any other drug, it can- 
not protect you against damage from chronic, heavy drink- 
ing. Daily or frequent drinking of large amounts of alcohol 
damages every organ in your body, even if you eat "the 
perfect diet." Good nutrition promotes good health but 
cannot maintain it against overwhelming odds (6). 

Do Drinking and Dieters Mix? 

Most dieters? are keenly aware that alcohol contains cal- 
ories. To budget calories from alcohol into a nutritionally 
adequate diet requires planning arid effort. If you drink, it 
is particularly important for you to note that it is almost 
impossible to get a nutritionally adequate diet within a bud- 
get less than 1,200 calories a day. The following chart will 
give you a guideline for approximately how many, calories a- 
day an average person needs (3)^ 

Guideline for Calorie Nttds 



Category 

Males 



Females 



People in the United States, on the average, get 210 cal- 
ories per day from alcohol (11). So, you can see that people 
who drink and are not active or who are older will have 
considerable problems meeting their nutritional needs while 
staying within their calorie budget. 

Alcohol also has a relaxing effect and stimulates your ap- 
petite. As a result, you may eat more when you are drink- 
ing. A sure fire disaster for calorie counters! Balance your 
alcohol calories with exercise. 

How Many Calories Are in a Drink? 

The calorie content of_ alcoholic beverages depends on 
the amount of alcohol in the drink and the calorie content 
of what the alcohol is mixed with. The alcohol content of 
regular beer ranges from 3.2% to 6%. Light besr contains 
2.5% to 3.5% alcohol. In wine the alcohol intent usually 

Percentage of Alcohol in Ba vera gas 



A* 


Avaraga 




t years* ■ 


Calories 


Rang* 


15-18 


2800 


2100-3900 


.19-22 


2S00 


2500-3300 


23-50 


2700 


230C-31O0 


5t-75 


.2400 


2000-2800 


76+ 


2050 


1650*2450 


15-18 


2100 


12003000 


19-22 


2100 


1700-2500 


23-oD 


2000 


1600-2400 


51-75 


1800 


1400-2200 


76+ 


1600 


1200-2000 



Beverage 

8eers and ales 
Wine 

Fortified wine [e.g. sherry, port) 
Distilled liquor (e.g., rum, brandy, 
gin, whiskey, etc.) 
80 proof 
100pfdof 
V50 proof 



Approximate % Alcohol 
(by weight) 

2.5-6 
10-14 
20 



43 
50 

75 



varies from 10% to 14%. Wines also contain sugar, which 
adds to their calorie content. The sweeter the wine, the 
more calories it will contain. Liquors vary in their al- 
cohol content too. Since the percentage of alcohol is 50% 
of the proof, you can figure out the percentage of alcohol 
in + liquor by dividing the proof by two. For example, most 
bi : liquor is 86 proof and therefore is 43% alcohol. So, one 

0 nee of liquor that is 43% alcohol contains a little less 
t 1 n one half ounce of alcohol or ethanol. 

Remember, whatever you mix with a liquor will also 

1 d to the calofie content of your drink. The following 
u*« le lists the. calorie content of various alcoholic bever- 
age : (2 3). 

Generally speaking, it is a good idea to dilute your 
liquor drinks with a mixer, but heavily sugared mixers 
can add 60 to 70 calories to each drink. Plain water or soda 
water are good mixers for dieters because they don't 
* contain calories. 

If you are watching your calories and you want to dr inly 
do so in moderation and make sure that you are eatir 



Alcoholic Beverages Caloric Count 



* Distilled Liquors 

Lijquers 

Annisette, Sambucca 

Apricot 8randy 

Benedictine 

Creme de manthe 

Curacao, Triple sac 
8 randy or Cognac 
Gin 
Rum 
Tequila 
Whiskey 

Bourbon 

Rye 

Scotch 
Wines 

table wine, red or white 
Champagne, domestic 
Fjrt or Muscatel 
Sherry, dry, domestic 
Vermouth, sweat 
Vermouth, dry 
Malt Liquors (American) 
Ale, mild 
8eer, average 
Light 8eer 




. approximate 
Measure 



1 oz. glass 
1 oz\ glass 
'ox. glass 
/\ oz. glass 
1 oz. glass 
1 oz. glass 



1 oz. 86 proof 
1 oz. 90 proof 



4 oz. glass 
4 oz. glass 
4 oz. glass 
4 oz. glass 
4 oz. glass 
4 oz. glass 

12 oz. bottle 
12 oz. bottle 
1 2 oz. bottle 



Energy 
Caloriat 



100 
87 
93 
93 
87 
75 



75 
79 



- 97 
85 
183 
170 
194 
120 

150 
175 
70-135 



Calorie Content of Soft Drinks-Mixari 



Type 



Club Soda 
Coffee, black 
Cola Type 
Eggnog 

Fruit-flavored Sodas 
Ginger Ale 
Lemonade 
Quinine Water 
Rootbeer 





Energy 


Amount 


(calories) 


12V 


0 


6 oz. 


2 


12 oz. 


140 


8 oz. 


235 


12 oz. 


170 


12 oz. s 


110 


12oz. c 


126 


12 oz. 


110 


12 oz. 


150 
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varfety of foods that will help you meet all of your nutrient 
n^eds first. If you need only 1 ,200 calories or fewer a day, 
you will need to be very active to afford the extra calories 
from alcohol. For example, a 150-pound person will need 
to bicycle for 30 minutes pr walk for one hour in order to 
burn up the 150 calories in a 12-ounce can of beer. 

Why Does Drinking Make You Thirsty? 

Drinking alcohol can make you thirsty because it dis- 
turbs the fluid balance in and around your cells, which in 
turn triggers an area in your brain that makes you thirsty. 
Alcohol also inhibits your body's production of a hormone 
that enables your,kidneys to return water to your blood- 
stream. Without this hormone your kidneys release more 
water into your urine than normally (6). As a result, you 
feel thirsty. 

Many people have another beverage or cocktail to try 
to quench their thirst. This extra drink may fool their 
mouths by giving immediate satisfaction but the alcohol 
in the drink will cause additional water imbalance and more 
thirst. To avoid this problem, if you drink be sure f ;tp avoid 
highly salted foods and have plenty of water before drink- 
ing alcohol and/or have a drink with a high water content 
like beer, wine or cocktails that contain a lot of water. If 
you drink short,' straight drinks such as martinis or man- 
hattans, have a water chaser to get your needed fluid. 

Good News about Alcohol? 

There have been several studies in the past 10 years in 
which" the results suggest that alcoholic beverages might 
be beneficial for institutionalized geriatric patients. Spec- 
ialists in this area of medicine feel that alcohol's greatest 
benefit for this group is that it makes them more relaxed 
and sociable (4). 

Research studies in heart disease have been turning up 
some surprising data on the benefits of moderate drink- 
ing. For a long time, most alcohol researchers took for 
granted" that drinking was bad for your heart. After all, if 
alcohol is murder on your liver and your stomach, doesn't 
it ^eem reasonable that it is hard on your heart as well? 

Recent interest in the effects of alcohol on the heart 
has evolved partly in response to the finding that drinking 
moderate amounts of alcohol— two ounces or about 60 mil- 
liliters per day-from beer, wine or liquor appears to be 
associated with a decreased risk of heart disease. In fact, 
the risk of heart attacks among fion-drinkers in one study 
.was about 30% higher than the risk among moderate drink- 
ers regardless of sex, age or previous medical history (1 0). 

Other recent research has demonstrated a surprising 
direct relationship between alcohol and a fatty substance in 
your blood known as high-density lipoproteins (HDL). 
' What these recent (Jata show is that people with high blood 
levels of hDL. appear to have a smaller risk of heart attacks 
thaa^opje with low levels of HDL HDL is a form of chol- 
esterol—one of the suspected culprits in heart disease— but 
it is different from other forms of cholesterol in that it 
cioes not cling to the walls of the heart's arteries. On the 



contrary, HDL seems to have the ability to carry fat to 
your liver where it can be changed into a form your body 
can use for energy. Therefore, less fat is around to build up 
and clog your arteries (4). 

Researchers have also combined data from various 
studies that have been done over the past 30 years to try 
to find out what factors contribute to a high level of HDL 
in the blood. They found that exercise and alcohol were 
both factors. Exercise and drinking both raised HDL. In 
general, people who drink alcohol had relatively more HDL 
in their blood than non-drinkers. It is much too early to 
draw any definite conclusions from the recent studies sug- 
gesting that by increasing the production of HDL alcohol 
can be a protective factor against heart attacks (10, 12). 
Undoubtedly, in the near future we will be hearing a lot 
more about the relationship between alcohol, HDL and 
heart disease. 

In the meantime, it is safe to say that whatever other 
problems alcohol may cause in your body, in moderate 
amounts its impact on your heart is not harmful. However, 
there, is no doubt that the dangers of excessive occasional 
or frequent drinking far outweigh any beneficial effects of 
alcohol (9). 

Is Beer More Nutritious Than Liquor? 

Some beer drinkers think that beer rs a highly nutri- 
tious drink and less intoxicating than wine or liquor. Let's 
look at the facts. All alcoholic beverages- beer, .wine <and 
liquor-are Tow nutrient density beverages, like soft drinks. 
A low nutrient density food or beverage contains primar- 
ily calories and few othe^nutrients that help your.body use' 
those calories. A man would have to drink at least a six- 
pack of 12-ounce beers to meet the recommended dietary 
allowance (RDA) forniacin-a B vitamin. He would have to 
drink nine six-packs of 12-ounce beers to meet his protein 
needs. Those nine six-packs would contain 8,100 calories, 
almost three times his RDA for calories. The calories in 
beer come from alcohol and carbohydrates. Alcohol has 
seven calories per gram or 196 per ounce and carbohydrate 
contains four calories per gram or 112 calories per ounce. 
Remember, a 12-ounce bottle or can of beer, a 4-ounce 
glass of table wine and a 1 -ounce glass of 86-proof liquor 
all contain about the same amount of alcohol— approxi- 
mately 14 ounce. 





4 oz. 
Wine 
97 calories 



1 oz. 
86 proof Liquor 
75 calories 



12oz. 
Beer 
1 75 calories 
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As for being intoxicating, the alcohol in beer is diluted 
with water and will therefore enter your bloodstream more 
slowly than the same amount of alcohol taken straight 
or carbonated. Carbonation of beverages or wine increases 
the speed of alcohol absorption so these drinks raise blood, 
alcohol level quickly. The amount you drink, plus the speed 
at which you drink, the concentration of alcohol in what 
you drink, what else you eat or drink, your weight, state of 
health, stress' level and mood will all influence how 
intoxicating alcohol from beer, win^ !lauor will be for 
you. 

Who Should Not Drink? 

If you are taking any medication-check with your doc- 
tor to malce sure that it is safe to drink alcohol before you 
have a drink. Remember, alcohol and qther drugs don't 
mix! A safe level of alcohol intake during pregnancy has 
not been established. Moderate intake of alcohol-two 
drinks per day -has been associated with low birthweight 
babies and heavy alcohol consumption with birth defects (7). 
One out of 1 0 people who drink seems destined to become 
an alcohoj addict-an alcohdic. Such a person should not 
drink. 



How to Be a Responsible Host 

By using the practical knowledge and advice reviewed 
in this pamphlet, nine out of JO alcohol users can drink 
and enjoy the mild, temporary relaxed feeling it produces. 
Many people, however,iprefer not to drink-to help control 
their weight and for many other reasons. People who do 
not drink alcoholic beverages sometimes have a hard time 
on social occasions, when drinking is often not only accept- 
ed but even almost forced on guests. We hope our discus- 
sion of alcohol has shed some light on the importance of 
not pressuring people to drink, it is difficult to resist an 
insistent friend, spouse, relative or host. Good sense dic- 
tates that considerate people and social groups provide 
non-alcoholic beverages-fruit juices, punch, soda water- 
for their non-drinking guests. When people drink at your 
- home, you can help them drink safely by serving food, not 
pushing strong drinks or too many drinks and providing 
things other than beer, wine and liquor for your guests to 
enjoy. 

So, as long as you are not pregnant, not taking medica- 
1 tion, not severely restricting your calorie intake or are not 
an alcoholic, moderate amounts of beer, wine or liquor will 
not cause major nutritional problems. 
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Vegetarian diets are eaten by the vast majority of people 
around the world today. However, until the last few dec- 
ades they were not part of the eating style of most Ameri- 
cans. Now increasing numbers of Americans are adopting a 
variety of vegetarian eating styles. 

Vegetarian Diet Styles 

There are several variations of the vegetarian diet. The 
vegan vegetarian eats only plant food and does not eat any 
animal flesh or animal products. Lacto-vegetarians eat milk 
and milk products as well as plant food. Ovo-vegetarians eat 
plant foods and eggs. Lacto-ovo-vegetarians only exclude 
animal flesh from their diets (4, 5). 

Vegetarians have been extensively studied by nutrition- 
ists who are interested in answering the question "Are vege- 
tarian diets nutritionally sound? 1 ' The answer generally has 
been .yes -if the vegetarian knows what he or she is doing. 
Well-pianned vegetarian diets are nutritious and economical 
in terms of fuel and land use as well as personal food costs. 
An increasing number of studies also seem to indicate that 
vegetarian diets may be related to the prevention of certain 
diseases such as tooth -decay, obesity, osteoporosis, heart 
disease, and breast and colon cancer (5). 

Well-nourished vegetarians are nutrition conscious. They 
realize that there is more to being a well-nourished vegetar- 
ian than just excluding meat or animal products from their 
diet. In the American culture, the person becoming a first- 
generation vegetarian does not have the benefit of centuries 
of established vegetarian food traditions to emulate. There- 
fore, knowledge and preparation of vegetarian foods are 
not automatically acquired during childhood; they must be 
4 consciously learned. 

The most common nutritional problems for vegan 
vegetarians usu«ily involve two major nutrient groups- 
minerals and vitamins. Calcium, iron and zinc are three 
minerals that can be* difficult to consume in adequate a- 
' mounts in a vegan diet. The two vitamins which frequently 
create problems for vegans are riboflavin and The 
vegan diet is not recommended for chifdrerv without the 
guidance of nutrition experts (5). Lacto-ovo vegetarians, 
who only exclude animal flesh from their diet, find that 
calcium, riboflavin and are nbt a problem if foods are 
selected using' vegetarian diet guidelines recommended by 



nutritionists (3). However, obtaining adequate amounts of 
iron and zinc is as difficult for lacto-ovo vegetarians as it is 
for vegans. 

c 

Vegetarian Nutrition Basics 

Let's take a look at the food and nutrition information 
»Z vegetarian- needs to know and practice in order to be well 
nourished. Vegetarians need the same nutrients-protein, 
carbohydrate, fat, vitamins, minerals and water-as people < 
who'eat meat. Protein is the nutrient essential for cell struc- 
ture in every part of the body-skin, organs, blOod, muscles, 
bones, hair, nails, hormones, enzymes and antibodies. Car- 
bohydrate and fafare the two, nutrients that are the major 
/sources of energy which fyels all the bddy functibns. If 
there is not enough carbohydrate or fat to sypply energy,— 
the body can use protein as an energy source. The energy 
in food is measured in a unit called a calorie. If you eat 
foods that contain more calories than your body needs, the 
extra calories, whether they come from fat, carbohydrate 
or protein, are mainly stored as fat; a small amount is 
stored in a form of carbohydrate caljed glycogen. Vitamins 
and minerals are necessary primarily to help regulate and 
run all of our body processes: digestion, breathing, * 
thinking, movement and blood circulation, for example: 
Minerals also form the structure of our bones and teeth. 
Water is the solvent for all the other nutrients and is essen- 
tial for cooling the body. Without adequate water in the^ 
body nothing else will work properly. 

Protein is the nutrient that seems to be of greatest con- 
cern to most new vegetarians. Studies show, however, that 
almost all vegetarians who follow the vegetarian food group 
. .guides and who eat enough food to meet their energy or 
calorie needs also get adequate amounts of protein (1,3). 

Protein-Complete and Incomplete 

Protein is made from amino acids, which are chemical 
chains of carbon, hydrogen, oxygen and nitrogen. Fat and t 
carbohydrate also are made from carbon, hydrogen and ox- 
ygen but do nbt contain nitrogen. The nitrogen of amino 
acids makes it possfble for them to link* to one another and < 
form long intricate structures called protein, which are used 
in building living tissue. Just as the 26 letters of the alpha- 
bet can be combined to form millions of different words, 
the 21 known amino acids in the body combine to form 
countless varieties of protein (8). 



Issued in furtherance of Cooperative Extension work, 'acts of May 8 and Jlune 30, 191*, in cooperation with the U.S. Department of Agri- 
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t The University of Arizona College of Agriculture is an equal opportunity employer authorize^ to provide research, educationaP information 
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Protein Partners 



Grains 



Legumes 




Legumes or Grains or Seeds 



Dairy Products 

Mjjkt 
Buttermilk 
Yogurt 
Cheese 




Legumes 



Grains 

. Bread 
"Pasta 

'Tortillas 
Flour 
Rice 
Oats 
Corn 



Laguoits 

Peanuts 
Split Peas 
- Lentils 
Pinto Beans 
Kidney Beans 
Navy Beans 
Soybeans 
Soy mi Ik 
Bean Sprouts 
Tofij 



Seeds 



* Saads 

Sunflower Seeds 
Sesame Seeds- 
Alfalfa Seeds 

Alfalfa "prouts 



All living tissue, both plant and animal, contains protein. 
During digestion 'the protein in food is broken down into 
its component amino acids. These enter the body through 
the small intestine tc join the amino acids from the turn- 
over of body proteins to form a comhrionarnino acid pool. 
The .body draws on this pool 24 hours a day tp get the 
amino acids it "needs to make new protein for growth and 
repair of body tissue. In order to make this new protein, 
the necessary amino acids must all be present at the-'same 
time in trie ppol. ... 

A(>out half the known amino acids can be assembled in 
the body from almost any food source of nitrogen, carbon, 
hydrogen and oxygen. Jhere are nine^ammo acids which 
the body cannot make in adequate amounts to meet its 
needs (6). These are called essential amino acids, because 
the only way they can be obtained is from what w^eeat. A 
short supply of any one of tfiese essential amino acids can 
limit how much new protein the body can make (8). >f 
the body cannot form new protein tissue, tissue decay is 
inevitable. 

,The protein in animal products is called complete protein 
becaijsc'it contains all trie essential arrjjno acids in the right 
proportions to meet the body's protein needs. Most plant 
foods contain incomplete protein because they are short 



one or more of the essential amino acids.oBy combining 
plan* foods that have complementary essential amino acid 
mixtures, incomplete plant proteins can, be combined to 
form complete proteins that supply all of the essential 
amino acids found naturally irr animal products. The 
chart above summarizes examples of plant food com- 
binations that create complete protein. Small amounts of 
animal protein from dairy products such as milk, cheese, 
yogurt or eggs combined witrvother plant foods will form 
an adequate balance of amino acids to supply complete pro- 
teins fqr the lacto-ovo vegetarian or lacto vegetarian. 

Unlike fat and carbohydrate, excess protein from food 
you eat cannot be effectively stored in the body for later 
use; it is simply broken down and burned for energy or 
converted tQ fat. The nitrogen in the amino acids is released 
during this breakdown and is removed from the body in the 
urine. When protein is in short supply,. however, its nitro- 
gen is carefully conserved for tissue building as long as there 
are enough calories frer/i fat or carbohydrate in food and 
body energy stores to meet energy needs. When there 
is not enough protein in the diet, or not enough calories 
to keep the protein you do eat from being burned as fuel, 
the body begins to break dovvn protein '/rom its tissue in 
order to obtain the needed body fuel and amino acids. This 
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protein breakdown can lead to the destruction of all body 
tissue because they are losing the protein essential for their 
structure (4, 8). 

Vegetarian Food Guides 

The vegetarian four food group guides are designed to 
provide a simple eating plan that includes a variety of 



fbods in large enough amounts to supply an adequate 
amount of complete protein plus the more than 40 other 
nutrients needed for a nutritionally adequate diet. An 
easy guide to eating an adequate diet can be prepared by 
categorizing food into groups based on similar nutrient con- 
tent and specifying quantities to be regularly eatsn from 
each group. Such a guide provides fqj variety and nutrient 



Tht Vegetarian 4 Food Goups Fitness Plin listed tplow is a uuide to a nutritious diet. Follow the plan each day for good nu- 
trition if you choose to eat vegetarian style. 



Vegan 

* 

Legumes 

1 /3 cup beans 

PLUS 

3 cupt toy milk fortified with calcium 
and Vitamin B 1 2 Cor teen* and children 
(2 cups tor adulti) 
OR 

1 % cup baans plus othtr sources of calcium 
and Vitamin 8^ 2- ^ 




/ 

Lacto-Ovo 
MHk and Eggs 



3-4 swings for tains and childrtn 
(2 servings for adults)' 5 

One Serving = 

1 cup milk or yogurt 
1 1 /a ounces of cheese 
1 % cups cottage cheese 




Eggs are optional - up to 4 per week 



Grains, Nuts and Seeds 



4 sftcas wholi-grain braad 

PLUS 
1 strving nuts or saads 

PLUS 

3-5 nrvings of grains, nuts and saads 




Grains, Legumes, Nuts and Seeds 



4 slices whole-grain braad 

PLUS 
1 serving of baans 

PLUS 
34 cup nuts or saads. 




One Serving - 1 slice bread, tortilla or pancake; 1 cup oats or rice; 1/3 cup beans of % cup nuts or seeds. 



Vegetables 

4 or mora servings 

(2 sarvings should ba dark laity grains) 




Vegetables 

3 or more sirvings 

(1 sirving should bi dark laify grains) 




Dark Ltafy Grams » Romaina littud, Ioom luf Itttuca, broccoli, kali, but or coftard or mustard or dandelion greens^ 

'■i * r ... 

% 'One Serving = % cup vegetables; % cup salad. 



Fruits 

1-4 sarvings 

(1 sirving should bia Vitamin C rich food) 




Fruits 

1-4 servings 

sirving should bt a Vitamin C rich food) 



One Serving * 1 medium size fruit or% cup; % cup juice; V* medium melon. 

* 
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balance [n food selections to help Insure that what you eat 
is nutritionally first-rate. 

A.jeneralization as broad as grouping all.foods into four 
categories leaves room for misinterpretation. One could . 
possibly choose foods fro m s each group and still come up. 
with a nutritionally inadequate diet unles^enough of these 
foods is eaten in the right combinations. *lt therefore is 
essential to follow the tietaik_£f either the lacto-ovo or the 
vegan vegetarian diet four -fooc^ group guides regularly. N lf 
you n-ed more calories than are provided in the number-of 
servings in the four food group guides selected, you can 
simply eat more food from any of the groups or you can 
ad.d a little oil to.bringsrtit the flavor and appeal of foods. 

Jhefdlet of the vegan is the vegetarian diet in its purest 
form, made up exclusively of plant foods. In the absence of 
animal foods, legumes must become a staple ir* the vegan 
diet betause legume protein is necessary for combining with 
grain protein to form high quality complete protein like 
that found in "animal produces. Therefore, the four food 
groups for the vegan are different from those of the lacto- 
ovo vegetarian (8)1 

The vegan must eat the recommended amounts of foods 
from ail of the groups to have a nutritionally adequate diet. 
Following this guide will give sufficient variety and amount 
of plant foods to insure consuming enpugh of the nutrients 
that are ..usually supplied by milk in lacto-ovo vegetarian 
diets-cortfpiete protejn, the, mineral fcalciunruand, the B- 
vitamin riboflavin. Vitamin: B 12 is not 1 found in plant food 
and must be provided in the vegan die| by a supplement or ^ 
frorrv either fortified soy milk or meat analogs (5,8). Vita- 
min D is also not found in plant foojis and must be pb-;. 
tained from exposure to sunlight 6r ffofri a supplement (5). 

In order to meet protein needs mosjt vegetarians, espec- 
ially vegans, have to consume more protein-containing vege- 
table foods than meat eaters. For instance, a cup of cooked 
legunfes provides onlv about half as [much protein as a 
2-ounce serving of meat, so you have; to eat two cups of 
legumes to equal the protein of a meat serving. One cup of 
cooked beans contains about 200 calorjes and 14 grams of 
protein. An ouncfe of T |ean meat c6npins approximately 
55 calories and seven grams of protein Thus ii is necessary 
to eat 400 bulky calories of legumes to get the lame 
amounTof protein available in 110 cdlories of lean meat. 
Since no one food or small group of ijoods contains all of 
the* needed qutrients, few^r calories cjan be spent on the 
variety of other foods needed to supply such nutrients as 
vitamins and minerals. 

Vegans are advised to avoid eating low-nutrient density 
foods thit supply 'calories but little, if any, protein, vita- 
• mins or minerals. These include foods? such,as soft drinks, 
candy, beer, wine, mixed cfrinks, sugar or honey. Vegetar- 
ians need to concentrate on.eating a variety fcf. unrefined 
plant food: In fact, the calories spent on grains should go 
for whole grains, with all the accompanying vitamins and 
minerals they-pfev4de-rather than for relatively low-nutrient 
density of enriched breads (7). -* — 



Paradoxically, vegetarians tend to consume fewer cal- 
ories and to be thinner than meat eaters because most 
vegetarians concentrate on eating protein rich vegetarian 
foods that are bulky. These bulky foods are so filling that 
the vegetarian cannot physically accommodate large amounts 
of them and is likely to eat fewer total calories than meat 
eaters. This is particularly true for vegans (5, 8). 

For this reason vegan vegetarians may have difficulty 
eating enough foods to meet their energy needs. While this 
may be good for adults who are trying to cut down on 
their calorie intake, or have low energy needs, it may be a 
problem for young children,, 'teenagers and pfegnant and . 
breast-feeding women who have increased needs for pro- 
tein, minerals and vitamins as well as energy (1, 5). Vegan ^ 
diets are not recommended for members of these groups 
except under the supervision of a qualified dietitian or 
other health care professional (5). 

Vegans also should carefully select a variety of minimal- 
ly processed foods to insure their getting adequate cal- 
cium,Mron and zinc. Generous amounts of these minerals 
are required 4n the diet because they are not well absorbed 
from vegetable foods, riboflavin and vitamin Bj 2 or c y ano " 
cobalamin are also likely to be in short supply in the vegan 
diet. Vegans also will need to make a conscious effortreg- 
ularly to eat foods that are rich sources of riboflavin and 
vitamin B 12: Vitamin B 12 is found only in animal products. 
The best way a vegan in^this country can get adequate 
amounts of vitamin B 12 is> through the regular use of 
vitamin B* 2 fortified soymilk or a vitamin B 12 supple-' 
ment (1,5). 

Lacto-ovo vegetarians who regularly follow their vege- v 
tartan food group guide should have nonproteins including 
enough jibofiavin, B 12 and calcium in their diets since 
dairy products arfc rich sources of these vitamins and min- 
eral. However, getting enough iron and zinc in the diet will 
still be a problem (J). It is a good idea to include a food 
high in vitamin C in fcach meal to improve iron absorption 
(5). Ovo-vegetarians will have to concentrate on getting 
enough calcium, riboflavin, iron and zinc in their diets. 

The* foil owing, charts can helfi you select foods in the 
vegetarian four food group guides to help meet your vita- 
min and mineral needs (8).. 

. Pregnancy » 

During pregnancy whatever you eat, or don't eat, will 
affect not only you but your developing baby too. The 
need for all of the nutrients-protein, carbohydrate, fat, 
4 vitamins, minerals and water-increases during pregnancy. 
The mother-to-be who is well nourished before pregnancy 
yrrll bp in the best position to nourish her unborn/baby. The 
v developing-baby has first priority for any nutrients in the 
body. Pregnant women must regularly eat foods to, supply 
those nutrients or their body stores of those nutrients will 
be depleted. Pregnant women eating vegetarian diets will 
have even greater needs for the nutrients that tan be in 
short supply in vegetarian diets. 
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Calcium Source* 
Adult Recommended Daily Alio** net 
peril ty, cbocolatt, rhubarb, and wheet 



Minerals 



(RDA) it 800 mg. Pregnant woman naad 1,200 mg: Spinach, 
bran ara not includad since thtir calcium is poorly utilizad, dua 



chard, sorral, baat peens, lambsquarters, 
to thtir oxalic acidcontant. 



JMf. 



Food 



Mf. 



Food 



Mf. 



Food 



400 skimjnilk powdtr, % cup 

360 coifard laavas. 1 cup cooktd 

350 low-fat milk, 1 cup 

300 buttarmilk, 1 cup 

290 whoit milk, 1 cup 

280 blackstrap molatsas, 2 Tbs. 

270 sesame aaad maai, % cup 

270 yogurt, 1 cup 

270 Permesen chaasa, % cup grated 



260 Swiss chaasa, 1 ounce 
250 bok choy, 1 cup cooktd 
230 cottaga chaasa, 1 cup 
220 edam cheese,! ounct 
210 chedber cheese, 1 ounct 

200 kale, 1 cup cooked — — 

180 mustard green*, 1 cup cooktd 

160 broccoli, cooktd, 1 stalk 

Other lourcas^of calcium which can ba utilizad 

granita, aggshall, saa snails, and hard watar. 



1 53 okra, cookad, 1 cup si teas 
150 tofu, 4 ounce piaoa 
150 dandelion greens, 1 cv^ cooked 
140 Mesa Harina, 1 cup dry 
130 soybeans, 1 cup cooked / 
42a-tortWes, 2 



120 carob flour, % cup 

100 rutabages, 1 cup cooked 

by the body include chalk, limestone. 



Iron Sources 

Adult RDA is 10-18 mg. Preghank women 



Mf. 



Food 



need 30-60 mg. 
Mg. 



Food 



10.5 prune juice, 1 cup $ 
7.9 Week beans, 1 cup cookie* 
6.9 garbanzo baens, 1 cup cooked 
6,1 pinto peens, 1 cup cooked 
5.1 navy beqns, 1 cup cooked 
5.1 lime beens, dry, 1 cup cooked 
4,9 soybeans, 1 cup cooked 
.4.8 rice bren, % cup 
4.4 t'kp polish ingi, % cup 
4 3 time beens, green, 1 cup cooked 
~~ 4.2 lentils, 1 cup cooked 
4.0 spinach, 1 cup cooked 
3.9 peech helves, dried, 5 



3.9 millet, V* cup dry 

3.4 sunchokes, 4 smell 

3.4 split peas, green, 1 cup cooked 

3.2 blackstrap molesses, 1 Tbs. 
2.9 peas, fresh, 1 cup 

2.8 beet greens, 1 cup cooked 

2.6 raisins, % cup 

2.6 chard, 1 cup cooked 

2.4 detes, 10 medium 

2.4 seseme meal, V* cup 

2.3 tofu, 4 ounce piece 
2.2 tomato juice, 1 cup 

2.1 wheet berries, 1 /3 cup dry 



Mg. 



Food 



2.1 butternut squash, 1 cup baked 

2.0 pumpkin seeds, 2 Tbs'. 

1.9 wheat bren, % cup 

1.9 wheet germ, 54 cup 

1.8 soybean milk, t cup 

1 .8 kale, 1 cup cooked 

* i prunes, 5 cooked 

1.7 acorn squash, % baked 

1.7 brussels sprouts, 8 cooked 

1 .5 torula yeest, 1 Tbs. 

1 .5 strawberries, 1 Cup 

1.4 potato,, cooked, large 

1.4 oatmeal, 1 cup cooked 



ERLC 



Zinc Sources 

Adult RDA ir 1 5 mg. Pregnant women need 20 mg. 



,Mf. 



Food 



Legumes, Meture 

1 .8 beens, common, 1 cup cooked 

3.0 Week-eyed pees, 1 cup cooked 

2.0 gerbenzos, 1 cup cooked 

2.0 lentils. 1 cup cooked 
1.7 limes, 1 cup cooked 
0.3 peenuts, roested, 1 Tbs. 
0.5 peenut butter, J Tbs. 

2.1 peas, green, 1 cup cooked 



Mg. 


Food 


Mg. 


Food 


3.2 


wheet germ, toasted, '/« cup 


0.3 


potato, 1 medium, pared 


2.9 


whole wheet flour, 1 cup stirred 


0.4 


potato, 1 medium boiled in skin. 


0.8 


all-purpose wheet flour, 1 cup sifted 




drained, pared 


0.9 


breed wheet flour, 1 cup sifted 


0.5 


spinach, raw, 1 cup chopped 


0.3 


ceke wheet flour, 1 cup sifted 


1.3 


spinach, T cup boiled, drained 


1.2 


wheat cereal, whole-meal, 1 cup 


0.2 


tomato, raw, 1 medium 




cooked 


0.5 


tomato, 1 cup boiled 






0.5 


tomato, 1 cup canned. With liquid 



Grains end Grain Products 

0.1 b*rley, whole, 54 cup dry 

0.4 breed, rye, 1 slice 

0.2 breed, white, 1 slice 

0.5 bread, whole wheat, 1 slice 

1 .3 buckwheat, whole 1 /3 cup dry 

0.7 cocn grits, 1 cup dry 

2.1 cornmeel, bolted, 1 cup dry 
0.2 crackers, craham, 2 

0.1 crackers, sal tint, 10 

0.6 granola, 1 ounce 

0.7' macarori, 1 cup cookad 

0.9 millet, whole, % cup dry 

1.2 oatmeal, 1 cup cooked 

3.1 rice bran, 1 cup 

1 .2 rice, brown, 1 cup cooked 

0.6 rice, white, parboiled, 1 cup cooked 

1 .4/ soy flour, 1 cup stirred 

5.9 soy meal, 3H ounces 

1 .0 soy protein, 54 cup 

2.3 wheat berries, hard, 1 /3 cup dry 
'1 .8 wheet berries, sof VI /3 cup dry 

1 .5 wheat berries, svhite, 1 /3 cup dry 

1 .8 wheat berries, durum, 1 /3 cup dry 

5.7 wheet ba#>?1 cup 



Dairy Products and Eggs 

— 0*2 butter, 1 cup 

0.01 butter, 1 Tbs. 

0.5 cheese, chedder, 1 slice 

0.5 'egg, whole, 1 large 

0.5 egg yolk, 1 large 

0.01 egg white, 1 large 

0.6 ice cream, 1 cup 

0.9 milk, fluid, 1 cup. 
— 1 ,9' milk, canned, evaporated, 1 cup 

•3.1 milk, dry, nonfat, 1 cup 



0.4 

0L3 

0.6 
0.3 
0.5 
0.7 
0.4 
0.2 
0.6 
0.3 
1.2 



v'eeeubJet 

beans, snap green, French-cut, 
1 cup cooked / 

cabbage, common, shredded, 1 cup 
raw 

cabbage, common, 1 r»ip boiled, 
carrot, raw, 1 mtdiui . 
carrot, 1 cup cookad, drained 
corn, sweet yellow, 1 cup boiled, 
lettuce, 1 fS head 
lettuce, loose-leaf, 1 cup chopped 
onions, mature, 1 tup chopped 
onions, young green, 1 cup chopped 
peas, green immature, 1 cup boiled 
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Fruits 

0.08 apple, 1 medium 

0.3 applesauce, unsweetened, 1 cup 

0.3 banana, 1 medium 

0.2 orange, 1 medium 

0.2 orange juice, canned, 1 cup 

0.05 orange juice, fresh or frozen, 1 cup 

0.2 peach, raw peeled, 1 medium 

0.3 peach, canned, 1 cup slices 



0.01 

0.3 
.1.6 
0.3 
0.05 
0.5 
0.03 
0.4 
0.1 
0.04 
0.8 
0.4 
0.8 



Miscellaneous 
beverages, carbonated, f 2«ounce 
bottle 

beverages* carbonate^ 1 bounce can 
cocoa, powder, 1 ounce , 
cocoa,, powder, 1 Tbs. 
coffee, 6 fluid ounces 
margarine, 1 cup , 
margarine, 1 Tbs. , 
oil, salad or cooking, 1 cup 
sugar, white granulated, 1 cup 
tee, 6 fluid ounces' 
yeest, active dry,*1 Tbs. 
yeast, brewer's, 1 Tbs. * 
yeest, torufa, 1T0t. 



Riboflavin Sources 

Acfcjlt RDA is 1 .2- 1 .7 mg. Pregnant women need 1 



Mg. 



Food 



5-1.6 mg. 
Mg. 
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Vitamins 

Food 



.61 cottage cheese, 1 cup 

.51 low-fat milk. 1 cup 

.44 yogurt, low-fat, 1 cup 

.41 whole milk, 1 cup 

.26 sorrel, 1 cup cooked 

.25 spinach, 1 cup cooked 

.23 avocado, Y2 medium 

.22 beet greensf*1 cup cooked 

.22 brussels sprouts, 1 cup cooked 



.22 millet, V* cup dry 

.20 wheat germ, V* cup 

.19 chard, 1 cup cooked 

.18 split paas, green, 1 cup cooked 

.18 pinto beans, 1 cup cooked 

.40 torula yeast 1 Tbf. 

.38 coi lard greens, 1 cup cooked 

.36 broccoli, cooked, 1 stalk 



Mg. Fo 

.34 brewer's yeast, 1 Tq^. *. 

.32 mushrooms, 1 cup cut 

29 camembert cheese, 1 1/3 ounce 

.29 okra, 1 cup cooked 

.27 butternut squash, 1 cup baked 

.26 almond meal, V* cup 

.26 asparagus, 1 cup cooked 

.26 cheddar cheesa, 2 ounces 



Vitamin B-12 Sources 

Adult RDA is 3.C micrograms. Pregnant women need 4.0 micrograms. 
Meg. 



Food 

! .2 cottage cheese, !4 cup packed 
1.0 milk, whole or skin, 1 cup 
1 .0 egg, large 

.95 dried skim milk, regular, V* cup 

.54 buttermilk, 1 cup 

.50 Swiss cheese, 1 ounce 



Meg. 



Food 



.50 edam cheese, 1 ounce 

.49 camembert cheese, 1 1/3 ounce 

.39 bleu cheese, J ounce 

.28 cheddar cheese, 1 ounce 

.28 brick cheese, 1 ounce 



Meg. Food 

.28 mozzvirella cheese, 1 ounce 

.28 whey, fluid, 7 Tbs. 

.27 yogurt, 1 cup 

.06 cream cheese, 1 ounce 

.04 cream, light, 1 Tbs. 

£3 



Energy or calorie needs during pregnancy must be met 
so that the protein in the food a pregnant woman eats 
won't be burned for fuel and can provide the raw mater- 
ials-amino acids-the baby needs to grow. During preg- 
nancy, an additional 30 grams of protein should be added 
.to the regular daily protein needs (4, 8). Vitamin and min- 
eral needs also increase during pregnancy. Calcium needs 
increase from 800 mg. to 1,200 mg. per day. Calcium is 
essential for forming bones and teeth. It is recommended 
that pregnant women drink four glasses of low-fat milk a 
day or get fhe equivalent in low-fat dairy products. This 
supplies a large amount of good-quality protein, important 
for the baby's rapidly growing • tissues and insures that 
calcium, riboflavin and vitamin needs also are met. The 
chart on the calcium content of foods clearly shows that 
vegan vegetarians or ovo-vegetarians who do not eat dairy 
foods will Jiave problems gettingHhe 1,200 mg. a day of 
calcium needed during pregnancy unless they carefully plan 
what they eat or use a calcium supplement. 

A common nutritional problem during pregnancy is 
anemia. Anemia is usually due to a deficiency of either the 
mineral iron' or the B vitamin folacin. Therefore, during 
pregnancy you should eat extra amounts of foods rich in 
these two nutrients. Whole grains and dark green vegetables 
are rich in iron and. folacin. Use the lists of foods high in 
these nutrients.-to help choose foods that will supply these 
critical nutrients in adequate amounts in your diet (4, 8). 

Gaining weight during pregnancy is essential! Weight 
gain during pregnancy varies from woman to woman. 
Young women, women in their first pregnancy and women 
who are fairly thin tend to gain more than older, heavier 
women or those who already have children. Ideally, if a 
woman begins her. pregnancy*at the appropriate weight for 
her height she should gain about 20 to 24 pounds, most of 



it in the last half of pregnancy. This may sound like^a lot, 
but a look at the chart below that summarizes what usually 
happens to weight gain in a pregnant woman's body will 
show that all these pounds— from calories in a variety of 
minimally processed' nutrient-dense foods— are needed to 
create healthy placenta, uterus, blood and breast growth 
for the mother as well as a strong normal weight T/i pound 
baby (4). To achieve this weight gain a pregnant woman 
needs an additional 300 calories a day (6). These calories 
should ccJme from high nutrient-density foods that con- 
tain protein, vitamins and minerals as well as calories. Low 
nutrient-density foods like candy, soft drinks, alcohol, 
cake and cookies should be avoided and emphasis should be 
placed on eating foods from the vegetarian food group 
guides. 

Distribution of Weight Gain in Normal Pregnancy 





Weight Gain 


Development 


(pounds) 


Infant at birth 


7!4 • 


Placenta 


1 


Increase in mother's blood volume to supply 


4 


.; placenta 




Increase in size of mother's uterus and muscles 


TA 


to support it r 




Increase in size of mother's breasts 


3 


Fluid to surround infant in amniotic sac 


2 


Mother's fat stores 


4 


Total 


24 



Pregnant lacto-ovo vegetarians usually do not have any 
problems getting enough calories or nutrients but vegans 
and ovo-vegetarian mothers-to-be d6. Therefore, it is a 
smart idea to get professional advice to be sure of eating 
to meet the nutrient and calorie needs for two! This same 
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Polacin 

Adult RDA is 400 micrograms. Pregnant women need 800 micrograms. 



- Mc9» 



Food 



Grains and Grain Products 

10 barley, pot. % A cup dry 

11 bread, white, 1 slice <. 
15 bread, wholewheat, 1 slice 

26 bread, whr> wheat, homemade, 
slice 

7 bread, rye, dark, 1 slice 

30 corn meal, 1 cup dry 

31 flour, all-purpose, 1 cup sifted 
80 flour, whole wheat, 1 cup stirred 
99 flour, rye, dark, 1 cup 

1 2 macaroni, % pound dry 
34 oatmeal, quick, % cup dry 
37 rice, long-grain, V* cup dry 
1 5 spaghetti, % pound dry 
28 wheat, cracked, 1/3 cup dry 
I7^yvhe3t bran, V« cup 
52 wheat germ, *« cup 

Dairy Products- 

6 cheddar cheese, mild, 1 ounce 
3 egg white, 1 large 
50 egjjg yolk, hard-cooked, 1 large 
37 milk,. whole, 1 cup 
* 27 yogurt, 1 cup 

Legumes, Mature 

1 25 garbanzos, % cup dry 
122 kidney beans, % cup dry 
102 lima beans, Y 2 cup dry 
33 peas, '/ 2 cup dry 
132 white beans, % cup dry 
236 soybeans, % A cup dry 
f 298 soy floV, 1 cup stirred 

Nuts 

14 almonds, 15 
19 cashews, HJarge 



Meg. 



Food 



8 coconut, fresh, shredded, V* cup 
10 filberts (hazelnuts), 10 

13 peanut butter, 1 Tbs. 
10 peanuts, 1 Tbs. chopped 
4 pecans, 1 2 halves 

9 pistachios, 30 

10 walnuts, 8 large halves 

Miscellaneous 

3 molasses, light, 1 Tbs. 
286 yeast, active dry, 1 Tbs. 
308 yeast, brewer's, 1 Tbs. 
240 yeast, torula," I Tbs. 

Fruits 
10 apple, 1 medium 

4 apricots, % cup dried halves 
41 avocado, % medium * 

36 banana, 1 medium 

9 blueberries, 1 cup 
49 cantaloupe, 1 cup diced 

6 cherries, 10 
1 7 , dates, 1 0 mediurft 

3 figs, 2 small dried 
10 grapes, blue, 1 cup 

4 grapes, red, 1 cup 

6 grape juice, 1 cup 

15 grapefruit, wljite, 14 medium 
13 grapefruit, pink, !4 medium 
52 grapefruit juice, 1 cup t 

5 lemon, 1 medium 
3 lime, 1 medium 

7 nectarine, 1 medium 
60 orange, 1 medium 

164 orange juice, fresh, 1 cup 
3 peach, 1 medium * 
19 pear, 1 medium 

16 pineapple, 1 cup diced 



Meg. 



Food 



1 plum, 1 yellow 
* 2 prunes, 5 large 

1 raisins, % cup 

24 strawberries, 1 cup 
18 tangerine, 1 medium 
5 watermelon, 1 cup diced 

Vegetables 

64 asparagus, 5 to 6 spears 
40 beans, wax, 1 cup pieces 
44 beans, -green, 1 cup pieces 
93 beets, 2 medium 
72 broccoli, J medium stalk 
97 brussels sprouts, 3 large * 7 
69 cabbage, 1 cup shredded 

15 carrot, 1 medium' 

31 caulifiowerets, 1 cup 
5 celery « 
18 corn, 1 medium ear 
27 cucumber, 1 small 

13 eggplant, 2 slices- 

20 endive, 1 cup cut 

102 lettuce, romaine, 1 cup cut 

16 mushrooms, 3Jarge or 7 small 
27 onion, Spanish, 1 cup chopped 

2 onion, green bulb, 1 Tbs. chopped 

14 pepper, green, 1 medium pod 
38 pepper, red, fresh, 1 medium 

21 potato, fresh, 1 medium 

20 potato, after storage, 1 medium 
11 radishes, 10 medium 
463 spinach, ft^pund 
31 squash, winter, 3% ounces 
84 sweet potato, 1 medium 

7 tomato, 1 medium 
26 turnip, 1 cup diced 
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advice goes for children who are rapidly growing and have 
increased needs for both calories and nutrients that must 
be suppliedjn the form of high nutrient-density foods. 

Most people, won't take chances driving a car without 
the proper kind of fuel or lubricarrts, or tune up a car unless 
certain of what they are doing! It is equally important not 
to take chances with one's body or those of family 
members. 

For more information on how to keep a vegetarian diet 
properly tuned up and the body in top nutritional shape 
the following books are recommended 

Laurel's Kitchen: A Handbook for Vegetarian Cookery and 
Nutrition. Laurel Robertson, Carol Flinders and Bron- 
„* wen Godfrey. Berkley, California, Nilgiri Press, 1976. 

Diet for a Small Planet. Frances Moore Lappe. 2nd Edition. 
New York, Ballantine Press, 1975. 

Nutritive Value of Foods. Home and Garden Bulletin 
No. 72. Revised 1981. U.S. Department of Agriculture. 



U.S. Government Printing Office, Washington, D.C. 
20402. 
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47 
3S 


1,120 
037 


SOS 

S70 


,j 
.2 


) .$52 
1.140 


'2,140 
• '1,410 


.30 
.20 


1.5* 
1.19 


° .0 
.4 


5 
4 


M 

00 
CO 


2$0 
2$0 
2S0 
2S4 


S2 
14 
OS 

74 


210 
100 
ISO 
340 


0 
0 
0 

10 


0 

. s 

3 
IS 


S.3 
3.1 
l.S 
11.3 


2.1 
1.3 
.7 
5.0 


.2 
.1 
.1 
.4 


24 

2S 
2S 
34 


2*0 
2S4 
207 

330 


251 
2$4 
2S7 
270 


.4 
.4 
.4 

.5 


417 
422 
42$ 
420, 


'300 
$00 
500 
000 


- .OS 

. 10 

£ 


.41 
.42 
.40 
.40 


.3 
.3 
.2 
.3 


2 
2 
2 
4 




2M 


11 


235 


s 


s 


S.5 






2* 


304 


2S5 


.$ 


$00 


3)0 


.14 


.43 


.7 


2 




24$ 


01 


234 


11 


10 


1.0 






27 


347 


307 


.3 


$20 


300 


.20 


.54 


1.3 


2 




300 


72 


3SS 


s 


0 


5.0 


2.0 


.2 


S3 


3SS 


370 


.1 


$72 


240 


.14 


.47 


.4 


0 




313 


74 


3S0 


12 


s 


5.S 


2.4 


.2 


54 


4S7 


3S1 


.3 


$72 


340 


.00 


.SI 


.$ 


0 




1,044 
133 
SO 
173 

l.llt 


SI 
SI 
41 
SO 

ss 


2,1$$ 
270 
100 
37S 

2.001 


30 

S 
2 

7 

33 


US 
14 

$ 

23 
"0 


71.3 
O.S 
3.4 

13.S 
110.3 


20.0 

3.4 
1.4 
S.S 
47.0 


2.S 
.3 
.1 
.1 

4.3 


254 
32 
12 
3S 

2SS 


1,404 
17S 
SS 
23S 

1.213 


1.07$ 
134 
$1 
ISO 
•27 


1.0 

.1 

Tr*ci 
.4 
.1 


7,047 
2S7 
SS 

330 

1.771 


4.340 
$40 
200 
7 SO 

7.200 


:8 

.02 
.00 
.34 


2.41 
.33 
.12 
.4$ 

2.27 


1.1 
' .1 
.1 
.2 
.S 


4 

1 

Trici 

1 
5 




140 


Sf 


3S0 


4 


24 


14.7 


S.O 


.$* 


32 


151 


11$ 


.1 


221 


SOO 


.04 


.20 


.1 


1 




1.040 

131 


ss 

Sf 


1,470 
10S 


41 

5 


4S 
S 


20.1 

3.5 


11.3 
1.4 


1.0 
.1 


232 
2S 


1.401 
17S 


1,03$ 
12S 


1.$ 
.1 


2,117 
244 


1.710 
210 


.41 
.00 


2.70 
.3$ 


.9 

.1 


S 

1 






199 



2ou 



•3 
•4 

•5 

M 

17 
M 
19 



Soft *dfvt' (aaout 2.1 
Sharttt (stout 21 fit) 



Milk dttstrts. ttntr: 
CmUN, bated • 



90 

91 



4\»_ 

Trm mm rtclpt: 
Starch tost: « 

Choctlatt- 

Vanilla (blancaamft) — 
Tapioca trots-— — - 
Trm nix (chocolate) and 
■11k: 

Htfular (catted) * — 

InsUnt 



with*- 



92 
93 
94 



•11k io11dt: 
with lowfat alii: 



Frult-fl 
•lain-- 



I with nonfat Milk 

Without addtd nllk solids: 
mm with who It n11k 







it; 


(0} 


Hl 


IF) 


(G) 


(M) 


(1) 


III 


{L| 


1 cup 


........ 175 

" 1 .542 

193 


44 
II 


225 
2.110 

270 


1 

U- 
2 


5" 

31 


2.9 
19.0 
2.4 


1.2 
7.7 
1.0 


0.1 


3d 274 
419 127 

59 A Tfe 


202 
594 

- 74 


1 cup m j 


215 


77 


30$ 


14 


IS 


i.a 


5.4 




29 1 297 


310 



(M) 



1 cup- 
1 cup- 
1 cup- 



1 CUP— 

1 cup-,- 



1 contelntr. 
1 cantafntr. 
1 canttlnar. 



ntt wt. , I ti 
ntt wt., I ti 
mt wt.» I oi 



£10 
255 
145 



M 

71 

72 



9 

220 I 



1 container. Mt wt.. I oi 



210 


76 


320 


9 


210 


19 


325 


• 


227 


75 


230 


10 


227 


•5 


" 145 


12 


227 


•5 


125 


13 


227 


M 


140 


• 



12 
10 



3 
4 

Tratt 



7.4 
1.2 
4.1 



*,3 
3.1, 



1.1 

2.3 
.3 



3.3 
2.5 



2.1 

2.2 



.3 
.2 
.5 



.2 
.3 



. 1 Tract 



17 
41 
2* 



59 
13 



42 
II 

17 



250 
291 

173 



255 
232 
1*0 



0.3 1 412 
2.5 1*545 

J m 

1.1 317 



1.3 44$ 390 
Tract 352 410 
.7 i 223 4*0 



/{OI 


W 


10) 


{*! 


(SI 




ISO 

1,440 
190 


0.12 
.21 
.03 


0.54 
.71 
.09 


0.2 
1.0 
.1 


1 

" 31 
4 




930 


.11 


.50 
W 


.3 







.OS 
.01 

.07 



.34 
.41 
.30 



> .3 
.3 
.2 



1.7 



215 


247 


.1 


354 


340 




.39 


,•3 


2 


t 


374 


237 


1.3 


335 


340 


.01 


,.39 


.3 


2 


«t 


343 


219 


.2 


439 


"120 


.ot 


• .40 


.2 


' 1 




415 


321 


.2 


531 




.10 


.49 


.3 


2 




452 


355 


.2- 


579 


'•20 


.11 


.53 


.3 






274 


?15 


A 


351 


2S0 


.07 


.32 


.* 


i 





N 
97 
91 

99 

100 
101 
102 



Eftjt^ larft (24 oi par daian): 

ktftlt. wlthMt I St 11 

WMt»- 

Talk 



Frit* In Mttr— 3 • 

H*rt-catka4, ihall r o wa n * 

.tote had 

Scraoplad (iillk addtd) In 
autttr. Alio ontltt. 



V »httt- 

1 yort— 



SO 
33 
17 

44 

50 
50 
14 



75 
49 
49 

72 
75 
74. 
71 



•0 1 


1 1.7 


2.0 


.1 


1 


2t 


90 


1.0 


IS 


240 


.04 


.IS Tract 


0 


15 3 


Tract 0 


0 


0 


Tract 


4 


4 


Tract 


45 


<* 0 


Tract 


.09 Tr«c* 


% o 


IS 3 


1 1.7 


2.1 


.1 


Tract 


21 


94 




15 


310 


.04 


.07 Tract 


0 


I 1 


1 2.4 


2.2 


.1 


1 


21 


•0 


.9 


si 


290 


.03 


.13 Tract o 


0 




1 1.7 


2.0 


.1 


1 


21 


90 


1.0 


IS 


210 


.04 


.14 Tract 


0 


40 1 


1 1.7 


2.0 


.1 


1 


21 


90 


1.0 


IS 


210 


.04 


.13 Tract 


0 


95 1 


7 2.1 


2.3 


.1 


1 


< w 


97 


.9 


•s 


310 


.04 


.11 Tract 


0 



00 



TAJf. OILS: RELATED PflOOUCTS 



103 
104 



101 

107 



101 



Mttr: 

Rttular (1 brick or 4 itlcki 

■tr It): 

Stick (1/2 cup) 

Tabltipttn (about 1/1 

itlckj. 
•at (1 In ttjuart. 1/3 jn 

Mfh; 90 par lk). 
WMpptd (I ttlcki tr twt l-oi 

contalnar* atr Ik). 

Stick (1/2 cup) 

Tabltipttn (about 1/1 

itlck). 
Nt (1 1/4 In ituart, 1/3 

In hlfh; 120 atr It). 



1 itlck- 
1 tbip— 



1 pat- 



1 itlck- 
1 tbip- 



1 pat- 



113 




115 1 


92 


57.3 


23.1 


2.1 


Tract 


27 


21 


.2 


29 


u 3.47t 


.01 


.04 Tract 


0 






100 Tratt 


12 


7.2 




.3 


Traca 


3 


3 


Tract 


4 


•'430 


Tract 


Trtct Tract 


0 






35 Tract 


4 


2.5 


1.0 
J 


.1 


Tract 


1 


•1 


Tract 


1 


"ISO 


Tract 


Tract Tract 


0 


71 


11 


540 • 1 


11 


31.2 


15.4 


1.4 


Tract 


11 


17 


.1 


20 


n 2.3l0 


Traca 


.03 Tract 


0 


. 9 


11 


IS Tract 


• 


4.7 


1.9 


.2 


Tract 


2 


2 


Tract 


2 


l! 290 


Tract 


Tract Traca 


0 




11 


25 Tract 


3 


1.9 


.1 


.1 


Tract 


1 


1 


Tract 


1 


n 120 


0 


Tract Tract 


0 



'Appl 1 ii tt product without vltaaln A a44t4. 

s App11ti to protect with addtd vltaatn A. Without addtt^vitaaln A. »alut Ii 20 tnttrnttfonal Unlti (I. J.). 
>Xl«ld^ 1 nt of fluid allk whtn rtctnstltuttd accordtna to packapt dlrtctlons. 
'Appllti U product with addtd »1ta»1n A. 
* 'tftltht apt Mai tt product with labtl data af 1 1/3 cupi atua) 3.2 ti. 
•Applfti tt products aadt froo thick ihakt alias and that dt ntt contain addtd let croon, rroducti awjd* froa m\\ k ihakt alxai art hffhtr In fat and uiually contain addtd lea craaa. 
'Contant of fat, vltaaln A. and carbohydrate varlti. Ctniult tht labtl whan prtcfit vtluti art nttdtd for ipacfal dftti. 
"Applitl to product mm with n11k containing nt addod vltealn A. 

"laitd on ?tar-rovnd avtraajt. * * 
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TAM.E 2.- NUTRITIVE VALUES Of THE EOltLC FART OF FOODS 



u>wt mummy 





f omJv, jpptukuftwe wwm, unit, w*i«M 
(idiMr MM untew toUwlM mAuMr utittrwnc) 




W4Mf 




1*10 










fho* 


Iran 




VM4MN) 




**• 


Nut i*i 




Mm, 




•"••IV 


IMH OlMC 






pfcufut 














M.# 




M 




fC| 


(0) 


(E) 


if) 


(C) <M> 


(0 


<» (K) 


(L) 


<") 


(N| 




IF) 


(Ql 


(«) 


($) 






Cmmi 


rrr 










Cmi 














mX 








FATE, OILS: RELATEO MOOUCTt-C«N. 






















r— ■ 






r« 







110 

111 

112 



Fats, caaklnf (vtftukl* 
iharttnlnfs). 

LlrE 



n»r»:r1nt: 
fitful tr (1 brick ar 4 sticks 
Mr 1*>: 

113 Stick (1/2 cup) 

114 Ttkltsaaon (anaut 1/1 stlck)- 

115 Fit (1 In Hun, 1/3 

Man; 10 par Ik). 
HE \ Snft, tut l-u cMUtyi par 

117 % w 

MlppaE (E Sticks par 1fc<): 

Stick (*/2 cup) 

Taalaspaan (aaaut 1/1 stlck)- 
011s, salad ar catting: 
Ctm — 

Oiivt* 

Fn*.*ut-- — - — 

Safflawar-- ~ 

Sayatan all, hyara|anataE 
(partially HartanaE). 







0 


1,770 


0 


. 1 tfcsp-- 


- 13 


0 


110 


0 




205 


0 


1,E50 


0 






0 


1)5 


0 



11E 
119 

120 
121 
122 
123 
124 
125 
12E 
127 
12E 

121 
130 



132 
133 

134 
13E 

13E 
137 
13E 

139 
140 
141 

142 
143 

144 



Say t a w i cottonsaat all tltat. 
HyEraftaattE. 



SalaE Eraaaltfs: 
CaaMrclal: 
Slat chatsa: 

Etfular 

Law calarla (5 Cal tar 
F ranch: 

fttfultn? 

Law cElarla (5 Cal 
Italian: 
aatwlar-- — — — — 
Lav caltrlt (2 Cal 
Ktyatnals* — — - 
Hayannalsa typt: 



Up) 
tip) 
tt#) 



1 stick 113 

1 tasp 14 

1 pat 5 

1 conUlnar 227 

1 tttp — -- 14 

1 stick 7fi 

1 tasp — 9 

1 cup- -\ 21E 

1 taap- / 14 

1 cut- •£ 2ifi 

1 ttap— . -/- 14 

1 cup- -/-- 21* 

1 taap- 14 

1 cup- -A- — W.. — 21E 

1 tEsv ^ 14 

1 cup- 21 E 

1 taap- - - 14 

1 cup- 21 E 

1 tfcsp- — 14 



1 tasp-- 
1 tasp-- 



par tap) 1 tkap 



1 taap— 
1 taap— 
1 taap — 



Mia 



Law calarlt (E Cal par 
Tartar tauct, rEfular — 
THauEani lalanE: 

ntfultr- 

Law calarla (10 Cal aai 
Fraa nana racfaa: 
CaafcaE typa^- 



tap) 



' tsp) 



1 U*p~- - 

1 taap- — 

1 taap— - 

i tasa 



13 
205, 
13 \ 



at 


EE. 2 


4E.4 


0 


0 


*o 


0 


0 




0 


0 


0 


0 


3.2 


5.7 


3.1 


0 


0 


0 


0 


0 




0 


0 


o. 


0 


E1.0 


E3.E 


20.5 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


5.1 


5.3 


1.3 


0 


0 


0 


0 


0 


0 


0 


0 


0 * 


0 



\ 



IE 


El 5 


1 


92 


ieX 


42.9 


24.9 


Traca 


27 


2E 


.2 


29 


"3.750 


.01 


.04 Traca 


0 


IE 


100 


Traca 


] i 




5.3 


3.1 


Traca 




3 


Traca 


4 


''470 


Traca 


Tract Traca 


0 


IE 


35 


Tract 






\ 1.9 


1.1 


Traca 




1 


Traca 


1 


"170 


Tract 


Traca Tract 


0 


IE 


1.E35 


1 


1E4 


32.5 


'S 


ES.4 


Traca 


53 


52 


.4 


59 


'^.SOO 


.01 


'.OS 


.1 


0 


IE 


100 


Tract 


U 


2.0 




4.1 


Traca 




3 


Traca 


4 


"470 


Traca 


Traca Traca 


0 


IE 


545 


Tract 


El 


11.2 


2E.7 


1E.7 


Traca 


IE 


17 


.1 


20 


l, 2.500 


Traca 


.03 Traca 


0 


IE 


70 


Traca 


E 


1.4 


3.E 


2.1 


Traca 




2 


Traca 


2 


''310 


Traca 


Tract Tract 


0 


0 


1.925 


0 


21 E 


27.7 


53.fi 


125.1 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


120 


0 


14 


1.7 


3.3 


7.E 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


1,910 


0 


21 E 


30.7 


154.4 


17.7 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


120 


0 


" 14 


1.9 


9.7 


1.1 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


1,910 


0 


21 fi s 


37.4 


90. S 


E7.0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


120 


0 


14 


2.3 


C.2 


4.2 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


1,925 


0 


21E 


20.5 


25.9 


159.E 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


120 


0 


14 


1.3 


l.fi 


10:0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


1.925 


0 


21E 


31 .E 


93.1 


75.E 


0 


0 * 


0 


0 


0 




0 


0 


0 


0 


0 


120 


0 


14 


2.0 


5.E 


4.7 


0 


0 


0 


0 


0 




0 


4 


0 


0 


0 


1,925 


0 


21E 


3*2 


•3.0 


99.E 


* 0 


0 


0 


0 


0 




0 




0 


0 


0 


* 120 


0 


* 14 


2.4 


3.9 S fi.2 


0 


0 


0 


0 


0 




0 


0 


0 


0 



— l tasa-- 



15 


32 


75. 


1 


fi 


l.fi 


1.7 


3.E 




11 


Traca 


fi 


30 


Tract 


.02 Tract 


Traca 


1E J 


E4 


10 


Tract 


1 


.5 


.3 


Tract 




E 


Traca 


5 


X 


Traca 


.01 Tract 


Traca 


IE 


39 




Tract , 


fi 


1.1 


1.3 


. 3.2 




2 


.1 


13 










IE 


77 


tl 


Tract 


1 


.1 


.1 


.4 




2 


.1 


13 r 










IS 


2fi 


E5 


Traca 


9 


l.fi 


1.9 


4.7 




1 


Traca 


2 


Traca 


Traca 


Traca Tract 




11 


90 


10 


Tract 


1 


.1 


.1 


.4 


Traca Traca 


1 


Tract 


2 


Traca 


Traca 


Traca Tract 




14 


15 


100 


Tract 


11 


2.0 


2 < 


5.4 


Traca . 3 


4 


.1 


5 


«0 


Tract 


.01 Tract 




15 


41 


E5 


Tract 


fi 


1.1 


1.4 


3.2 




4 


Traca . 


1 


30 


Traca 


Traca Traca 




IE 


SI 


20 


Tract 


2 


.4 


.4 


1.0 




4 


Traca 


1 


40 


Traca 


Traca Tract 




14 


34 


75 


Tract 


S 


1.5 


1.S 


4.1 




4 


.1 


11 


30 


Tract 


Tract Tract 


Tract 


IE 


32 


SO 


Traca 


E 


1.4 


1.7 


4.0 




3 


.1 


IS 


50 


Tract 


Traca Traca 


Traca 


W 


EE 


25* 


Tract 


2 


.4 


.4 


1.0 




3 


.1 


17 


50 


Trac« 


Tract Tract 


Traca 


IE 


EE 


25 


1 


2 


.5 


.fi 


.3 


2 14 


IS 


.1 


19 


SO 


.01 


.03 Tract 


Traca 



00 
Oi 



03 
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PNM. »4f LLPMH. MCAT. FOUL THY. 
RELATCO PftOOUCTV 

Fish Mi ftHttllflsJl: 

145 llMflsh. bokei wit* butter 3 tx IS 41 US 

or uerparlM. 
ClMt: 

1*0 . M*». oMt Miy 3 ot — — is tt is 

147 ' U*Mt4, Ml 111 Ml Htw'4- 3 tX - IS M 45 

14f Croktwet («MU or klnt). cMMi 1 cut- 135 77 135 

Mt prOSSOi ItM. 

149 FUh sticks, brettel. Cftktl, 1 .fish Stick tr 1 tt ?| 44 to 

frttM (Stick, 4 by 1 by 1/2 
It). 

150 NtMtck. fcri HU . frltl" 3 tt IS 44 140 

151 Ocom percb. >rnt< , frit*'* — 1 fflltt 15 59 195 

152 Oysters, r#>^ «ttt Miy (13-19 1 cup 140 15 140 

Mil* Selects). 

153 SaltM. link, cmmO, stills Mi 3 tt 15 71 120 

154' SarilMS, Atlantic, cmmI 1m . 3 tt - t5 12 171 

til, train* stills. » 

1S5 Scallops, frttM, brtaeel, I seal lets 90 40 175 

frlti. rehMtt*. 

151 She*; bake* with butter or 3 tl 15 44 170 

■tratrlnt, bacon. 
Shrtap: 

1S7 Ceh*ti m*t- v 3 Of - IS 70 100 

151 French frit*" 3 tx -- |5 57 190 

1S9 Two, ctMtl In til* eYeloel 3 tt IS II 170 

stills. 

140 Tmm* stiff" - 1 cut - 205 70 350 

feet mU ntt prtlucts: 

111 ItcM. (20 slices ptr Ik. rm), 2 sllcts is I 15 

trtllti tr frltl. crisp, 
•tof." cttkti: 
Cuts brolsel, it s w prtl jtr put 
rtastti: $r 

112 IjtM Ml fat (pltct. 2 1/2 3 tt - K S3 245 

by 2 1/2 by 3/4 1m). 

113 loan Ml/ frm ItM 112 2.S tx 72 12 140 

trtuM bttf , brtlltl: 

114 ItM with 101 fat 3 tt tr patty 3 by 5/1 -1m— 15 40 115 

145 loan with 211 fat- 2.9 tt or tatty 3 by 5/1 1m 12 54 2 35 

■MSt, vnm ctMtl, m lltjuil 
aUtl: 

mlatlvtly fat. such as rib: 

1H* ItM Ml fat |2 placts, 3 tt— U Ji^ 40 375 

4 1/1 by 2 1/4 by Wf 
1/4 It). TV 

117 ItM Mly fftji ItM IK — 1.1 tt — 51 V 57 125 

Relatively ItM, such as 
hMl af roMl: 

141 ItM Ml fat (2 placts, 3 tx 15 12 IIS 

4 1/1 by 2 1/4 by 

1/1 1m). 

"lata! m aver ope vftwl* A ceatMt tf ftrtlfltl MrtarlM. Feeler a 1 sptclficatlMS ftr 
1 'Fatty tell valuta apply tt prtfuct mm with rttjular-typt Mrtarlnt. 
'*DlppM 1m t9f, "Hk ar watar, atl braat c ruwbt; frltl 1m vote tat it shtrtMltf. 
1 * If bouts art HscarlHt value far calcluawlll m treatly rttucol. 
"01ppM In 099, kceetcruMt. atl fltwr tr batttr. 

' ' F roparal with tuna, eclory. sale! erenlne (Mytmalst tytt)t plcklt. mIm. Ml 099. 
Outer layer of fat ar. the cut was imii< tt within apprtilMtely 1/2 In tf tht lean. 
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FMM, MKLLPMM. MEAT. POULTRY; 
MLATIO WWOUCTI-Cm. 

NMt Ml BMt prflnctfr-Qjutlmtd 
ntf, 1 " cMfctl Cm%imm 
tout, tvM CM**!, m 11 twit 
Kill CUtlHMt* 
Ktlttlvtly ItM 1Mb tt Mtl 

•f rmmi Cmh IumH 
Um Mly frm IMi 111 2.1 ts 

StMk: 

fttlttlvtly ftt-t Irltlt. 
broil*: 

Umm4 ftt (tltct. 2 1/2 3 tz 

by 2 1/2 by 3/4 In). 

Lm* taly frm ItM 170 — 2.0 ts — — 

fttlttlvtly Imw rtMl. 
brtltM: * 

Um Ml ftt (pi*** 4 1/1 3 tz 

by 2 1/4 by 1/2 In). 
LtM Mly frm ItM 172 — 2.4 tz «- 



Ctmtl Mtf 

Ctmtl bMf MtK- 

Mtf, IrIM, cMmM 

Mtf Ml VtflttMIt ItM- 

Mtf Mtalt (Mm rtclM). 
btkM" (tltct. 1/3 tf 9-1* 
11m. tit). 1 

04111 CM CtfM 9iXh MMt. 



3 ts • 

1 cm 

2 1/2-ts Jtr- 

1 CM« 

1 tltct- 



Oim Mty *r1tb Mtf Ml Mr* 
(Mm rtclM). 

Wtrt. Mtf, ItM. fertlltt— 



1 a+~ 
1 CM— 
3 ts— 



Cfttt, rib (cut 3 mt lb wit* 
MM). brtllM: 
LtM Ml ftt * 3.1 tS 

Lm* Mly frM ItM IK 

Ltf. maitM: 
Um tt! ftt (2 pi ten » 

4 1/1 by 2 1/4 by 1/4 It) 
Lm Mly frM ItM lM— - 
SmmIMTv rMitM: 
Um Ml ftt (3 tltctt, 

2 1/2 by 2 1/2 by 1/4 In) 
Lm* Mly frM ItM IMr— 
Llytr. Mtf. frlM" (tllct,, 
I 1/2 by 2 VI by 3/1 In). 



2 ts- 

3 ts 

2.5 tl 

3 tz 



2.3 M- 
3 tz— 



Mm. 11 ftt cure. ItM mi ftt, 
rMitti (2 tltCM. 4 1/1 by 
I 1/1 by 1/1 It).' 1 

UtCMM Mtt: 
ItllM bM, lllct (I Mr 

UmM, »1cM tr MMlctl: 
Sllct. Mtrti. 3 by 2 by 

1/2 It. 



3 ts-< 



1 tz- 
1 file 
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'• M m « 10) it) (ft (c) ih» in til 

Pork, fresh, 11 cooked: 
Chop, loin (cut 3 per lb 
with bone), broiled: 

19? Le»n and fit 2.7 oz 78 42 305 19 25 8.9 10.4 2.2, 0 

193 Lean only fro* item 192 2 oz— 56 53 15(f 17 9 3.1 3.6 .8 0 

toast, oven cooked, no liquid * 

added: 

194 Lean and fit (piece, 3 oz r. 85 46 310 21 24 8.7 10.2 2 2 0 

2 1/2 by 2 1/2 by , 

3/4 in). * 

195 . lean only from Item 194 2.4 07. »- 68 55 175 20 10 3.5 4.1 .8 0 

Shoulder cut. simmered: 

196 Lean and fit (3 pieces, 3 oz - A g5 46 320 20 26 9.3 10.9 2.3 0 

2 1/2 by 2 1/2 by 1/4 ' 
in). 

197 Ltm only from Item 196 2.2 oz - 63 60 135 18 < 2.2 2.6 .1 0 

Seusines (see el so Luncheon 

meat (Item 190-191)): 

19t •oloooi, Slice (8 per 8-oz 1 slier - 28 56 85 3 8 3.0 3.4 .5 Trice 

PH-). ' $' 

199 Briunschweieer, slice (6 per 1 slice 28 53 90 4 8 2.6 2.4 .8 1 

6-oz pke.J. 

200 Brown and serve (10-11 per - 1 link 17 40 70 3 6 2.3 2.8 .7 Trice 

B-oz pkg.), browned. \ 

201 Deviled hem, canned 1 tbsp— 13 51 45 2 4 1.5 1.8 .4 0 

202 Frankfurter (8 per 1-lb pkg.). 1 frankfurter,- 56 57 170 7 15 5.6 «.5 1.2 1 

cooked (reheeted). 

203 Meet, potted (beef, chicken, 1 tbsp 13 61 30 2 2 — — 0 

turkey), canned. 

?04 Pork link (16 per 1-lb pkg.), Mink 13 35 60 2 6 2.1 2.4 .5 Trace 

cooked. 
Salami: 

205 Dry type, slice (12 per 1 slice 10 30 4 5 2 4 1.6 1.6 .1 Trice 

4-oz pke.). 

206 Cooked type, slice (8 per 1 slice >B 51 90 5 7 3.1 3.0 .2 Trece 

6-or pkg.) . 

207 Vienna sausioe (7 per 4-oz 1 seusiee 16 13 40 2 3 1.2 1.4 .2 Trece 

3 can). 

ve*l, medium fit. cooked* bone « 
removed: 

208 Cutlet (4 1/8 by 2 1/4 by 3 oz ■ 85 CO 185 23 9 4.0 3.4 .4 0 

1/2 in), brilsed or trolled 

209 Rib (2 pieces, 4 1/8 by 2 1/4 3 oz 85 55 230 23 14 6.1 5.1 .6 0 

by 1/4 in), roasted. 
Poultry ind poultry products: 
Chicken* cooked: 

210 Breast, fried, 2t bones removed, 2.8 oz 79 58 160 26 5 1.4 1.8 1.1 1 

1/2 breisl (3.3 02 with 
bones). 

211 Drumstick, fried. 11 bones re- 1.3 oz 38 55 90 12 4 1.1 1.3 .9 Trice 

moved (2 oz with bones J. 

21? Half broiler, broiled, bones «.2 oz 176 71 240 42 7 2.2 2.5 1.3 0 

removed (10.4 oz with bones). 

?13 Chicken, canned, boneless 3 02 85 65 170 IS 10 3.2 3.8 2.0 0 

214 Chicken a U kin*, cooked (home 1 cup 245 68 4?0 27 34 2.7 14.3 3.3 12 

recipe). 

215 Chicken and noodles, cooked 1 cup—- 240 71 365 22 IB '5.9 7. 1 3.5 26 

('ome recipe). • 

I "Outer layer of fit on the cut wis removed to within ipproxlmetely 1/2' in of the lean. Deposits of fit wthlr the cut were not rem 
"Crust made with vegetable shortening and enriched flour. 

II Regular- type merger! ne used. 
' 'Value varies widely. 

! About one-fourth of the outer layer of fat on the cut was reaeved. Deposit* of fit within the cut were tot removed. 
'Vegetable shortening used. 
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TABIC 2.- NUTJMTIVC VALINE! OF THl CCM4U.C PART OF F0O08 - Cm 
(Mm I-) «mm Ink •* 4m* H* • wmimm Mmi w to p— I m wwh ■ 



Item F««4v wttmuimituitn, wnto.mdm+l *u»4 Fit 

M. (fl*Wt M" M<*»1» lOMMtl *»4K*t «ltl»n»rt») ^ •OCffT WW 

{A) W IC) - {0) {t) [f) 

FWH, tHf LLFMH, MCAT. POULTRY; urn ymt 

MCiATf O PVtOOUCT8-Can. 
Hultry" **4 aaultry pr**tct%-<mt\m*m 
Cblcfcan ch«M win: 

218 C***4- — 1 cup 250 W 95 7 Tr«« 

217 Fran mm rnclpa 1 cup 250 71 255 31 10 

211 CM clan tatpta (baan rnclpa), 1 pi act 232 57 545 23 31 

bafcaB. " »1tct (1/3 ar 9-1n 
41an. pit). 
Turfcty, rMlt*4, flatn wltbaMt 
thin: 

219 Oar* mt, placa, 2 1/2 by 4 plnctt IS (1 175 

1 5/1 by 1/4 In. 

220 Llaht aaat. plnct. 4 by 2 by 2 ptacas 85 42 150 

1/4 In. 
Llfbt ana mrk an«t: 

221 Chaaaaa ar Bleat 1 cup 140 (1 2(5 

222 MtCM (1 si lea trill ta mt, 3 linens 85 (1 140 

4 by 2 by 1/4 In with 2 
lllcnt mrk mmt, 2 1/2 
by 1 5/t by 1/4 In). 

FltUfTB AND FRUIT FHOOUCTt 

Ant las, rnw, uwpaalaB, 
wlttavt carats 

223 2 3/4- In 41m. (abaut 3 par lb 1 appla 13a 84 80 Trncn 

224 3 T/a^lnTnlUnL' <*b«Mat 2 pnr lb 1 •pplt- 212 84 1 25 Tract 

22$ Applajulca, battlaB ar cam*" — 1 cup- 248 88 

Applataaca, cinaaB; 

228 SaaaUnanV 1 cup- 255 78 

227 UwikaitinnB 1 cup- 244 89 

Aprlcau: 

228 Raw, Hltnavt a>ltt (tbaut 12 par 3 ipHcats 107 85 55 

lb vltb tltt). 

22* CanaaB In baavy simp (balvt* 1 cup- 258 77 . 220 

an8 Urup). 
Orlat: 

230 Uncaaaaa (29 Urna ar 37 1 tup 130 25 340 

malum nalvaa par cup). 

231 CaataB, mmmUnti. fruit ana 1 cup- 250 78 215 

"*18. 

232 Apr 1 cat nactar, ca n n aa 1 cup- 251 85 145 

Avncnaas. rm, nnalt. altbaat 

skins ana tmni 

233 Callfamln, nit- ana lnta- 1 tvneana 218 74 370 

wlntnr (alt* ikln ana saaB, 
3 1/aVin. 41 an. ; vt.. 10 at). 

2)4 Marin*, lata lunar ana fill 1 tvacaBa- 304 78 380 

(«1tb shin ana) taaa, 3 J/8-1n 
aian.i vt., 1 lb). 

235 Banana vltbaut anal (abaut 2.8 par 1 banana 118 78 100 

1b wltb pat1). 

238 banana fltbas 1 tbsp- 8 3 20 1 
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Cxanbtrrj iwct 

strain**. 
Dttat: 

OTtla, wlthOTt pits 



SOTtttMtf. COTMtf, 











ID) 


' It) 


(F) 


(O 


IN) 


(II 


(1) 


(K) 


(LI 


(M) 


(N) 




W 


10) 




IS) 






. 144 


•5 


•5 


2 


1 








19 


44 


27 


1.3 


245 


290 


0.04 


0.05 


o;5 


30 


1 cup 




- 1« m 


•3 


90 


1 


J 








22 


22 


19 


1.5 


117 


ISO 


.04 


.09 


.7 


20 


1 CMf- 




• 244 


44 


105 


2 X 


Tract 








24 


37 


32 


.7 


317 

o 


1.440 


.07 


.05 


.5 


12 






- 44 


•0 


45 


1 


Tract 








12 


15 


13 


.3 


129 


70 


.03 


.04 


.3 


7 






- 253 


43 


115 Tract 


Tract 








42 


13 


• 


.1 


25 


Tract 


.03 


.03 


.1 


,7 I1 






- 277 


12 


405 Tract 


1 








104 


17 


11 




•3 


40 


.03 


4-03 


.1 


t 



249 ROT 



250 

251 



252 
253 



255 
254 



254 

259 



Fruit ctcfcUlt". catMttl. In Nttvy 

sirup. 
fira#tfru1t: 
Rm. m41ot. 3 3/4-1n *1w. 
(amt 1 It 1 ti): 

•la* tr' rttV- 

HHtt— v 

CaOTta. tactions with sirup 

4rapafru1t Julct: 

pink. rOT, tr Mitt* 

tMOTtf, OTlta: 
tMtwtttOTtt 

SwttOTtaV- -^— 

Frtitt. ct n c tntrttt. u m M tl tMi l 

UMlluta*. 4-11 ti cat 

Ollutta) wltt 3 tarts «aUr by 

VtluW. 

Da*j4rattti crytuii. pi a part * 
«Hb wttr ( 1 It y1t14s about 
1 H P- y 
4raMi i EurapOTn tyw (atVtarawt 
skin), raw: 
Ttujaptan SttPlatS- 
Tatay Mi taaarar. 
GrawJuIca: 

UW* tr btttlaaV -• 

fycTm cOTcamtrata. POTtttOTt l 



10 4tttf> 
1 cup— - 
1 cup— 



40 

171 

255 



23 
23 
40 



220 
490 
195 



Tract 

1 

Tract 



54 

130 
50 



47 

105 
23 



50 
112 
31 



2.4 
5.3 
1.0 



511 

1,153 
«>411 



40 
90 
340 



.07 
.11 

,05 



.04 
.11 

.03 



1/2 frtMfrult with pawl 1 
1/2 fraptfruH *Uh pawl 1 

1 a*- 

1 COT 



1 COT- 
1 COT« 



1 cav* 

1-COT-- 



1 COT*-' 



--- — 10 frapas- 
typos- 10 frapti" 

1 COT 



240 
241 



242 
243 
244 



245 
244 



IMfi>ict4. 4-fl ti can— 
DllvtaV with 3 parti uattr by 

VtlOT*. 

Grapt 4r1nn. cartas)----— ------- 

law*, rm. flzt 145. wlthtut pttl 

mi Mtata (atawt 4 par lb with 

pttl i artf MtaH). 
LaaM Jylrj: 



1 cat— 

1 COT*"' 



1 COT*- 

1 last* 



Catot\ tr btttlof, 
Frtian. iltflt strmttn, ot* 
l aiaiaiMi. 4-fl 4t cm. 
Lamma4t came tnt rata, frown: 

UMllvtn*. 4-fl ti can- 

Dlluttt ulth 4 1/3 parts wtUr 
by ralOTt. 



1 cot— 
1 cot-- 

1 COT— 



1 ca»- 

1 COT— 



219 
244 



49 
49 



425 Tract 
105 Tract 



Tract 

Tract 



112 
21 



.4 

.1 



153 
40 



40 

10 



.05 
.01 



.04 

.02 



1.1 

3.9 

1.0 



241 


19 


SO 


1 


Tract 








13 


20 


20 


.5 


144 


540 


.05 


.02 


.2 


44 


241 


49 


45 


1 


Tract 








12 


19 


19 


.5 


159 


10 


.05 


.02 


.2 


44 


254 


•1 


140 


2 


Tract 








45 


33 


34 


.1 


343 


.. 30 


.04 


.05 


.5 


71 


244 


90 


95 


1 


Tract 








23 


22 


37 


.5 


399 


( M ) 


.10 


.05 


.5* 


93 


247 


19 


100 


1 


Tract 








24 


20 


35 


1.0 


400 


20 


.07 


.05 


.5 


44 


250 




135 


1 


Tract 








32 


20 


35 


1.0 


405 


30 


.M 


.05 


.5 


71 


207 


12 


300 


4 


1 








72 


70 


124 


.1 


1,250 


40 


.29 


.12 


1.4 


214 


247 


49 


100 


1 ; 


Tract 








24 


25 


42 


.2 


420 


■ 20 


.10 


.04 


.5 


94 


247 


90 


100 


1 


Tract 








24 


22 


40 


.2 


412 


20 


.10 


.05 


.5 


91 


SO 


11 


'35 


Tract 


Tract 








9 


1 


10 


.2 


17 


50 


.03 


-02 


.2 


3 I 


40 


11 


40 


Tract 


Tract 








10 


7 


11 


.2 


99 


50 


.03 


.02 


.2 


2 


253 


43 


lis 


1 


Tract 








42 


21 


30 


.1 


293 




.10 


.05 


.5 


"Tract 


214 


53 


395 


1 


Tract 








100 




32 


.9 


255 


40 


.13 


.22 


1.5 


"32 


250 


•4 


13S 


1 


Tract 








33 


• 


10 


.3 


•5 


10 




•04 


.5 


"10 


250 


•4 


135 Tract 


Tract 








35 


• 


10 


.3 


44 




,, .03 


,f .03 


.3 


('") 


74 


90 


20 


1 


Tract 








1 


19 


12 


.4 


102 


10 


.03 


.01 


.1 


39 


244 


91 


40* 1 


Tract 








20 


17 


24 


.5 


344 


SO 


.07 


.Of 


.2 


112 


244 


92 


SS 


1 


Tract 








19 


1/ 


24 


.5 


344 


50 


.07 


.02 




102 


193 


92 


40 


1 


Tract 








13 


13 


14 


.5 


254 


40 


.04 


.02 


.2 


•1 



.7 
.2 



€4 

17 



"Crust MOT Mitt vtffttAbla ihtrtOTltt an* turlctM fltur. 

**A1s» aaflltt tt M«tttrliM OTtlt clttr. M ^ , 

M %t11tf tt prtaVct without a*w4 ascartlc aclf. Ftr valut tf prttWct -1th tattaa tsctrblc tela, rtftr tt labrl. 
>a ltit4 tt prtavct with Jabal data af 451 tf U.S. 44* In I fl ti. 

"ttsaal M pratbjct *1t* Wbtl clafafaf 1001 tf U.S. PJOA In I fl ti. , 

"Uttftt IncliOTJf pttl mCm+rmm bttOTOT ttctltts. Wlthttt thttt Mrta. ttt -tlftt tf ttt t41blt pcrtltt it 123 f ftr Itw 244 an* 111 9 for it« 247. 
"Far OTlifefttffaM varlttlta. valw Is aaawt 20 InttrMtlaMl Units (I.U.) ft cut; far rt4-f1tsnta vtrlttlts, 1,040 I.U. 
"Mlaht 1nc1t4ts ttMH. tlthaajt stt4s, Mlftt tf tnt ttllblt partlat 1s 57 »9- m „ m . ^ . 

"AMllas U prMwct Mltnttt «4ot4 alctrblc acid. Mich atw4 asctrblc k14, bttH an clala that I fl ai of raiOTstltMtt4 Julct canttfn 451 or SOI of tnt U«S. KM, valut In ■lllffram Is 104 or 120 
ftr a 4-fl ax can (Hot 254). 34 tr 40 ftr 1 cup tf tllutat* julct (Hot 259). x 

"Ftr praOTcts »Hn atOTi tlilwln an4 rlbtflavln but ultfcMt a44a4 asctrblc tela, valut* 1r tllllram wwia bt 0.M for thftwln, 0.40 far rlbaflavin, iim tract for ascorbic acltf. Ftr products tHh 
anly ascarbk k14 «4tM, valut vtrlM »Hn tnt tran4. Contult tnt labtl. 



CD 

o 





213 



211 



TABLE J.- NUTPMTlVt VALUfl 04 TNC COM4.! PAUT Of FOOOt ■ Cm* 
i Om tm |~| 9mmm U* ml piM^i twhrit 







rt* 


(C 


(0) 


(t) 


ttwt 


ca- 






A **« fUvw act* 



(1) 


(K) 


(L) 


(M) 


(N) 


K>s 


If) 


(0} 


(*) 


(J) 








**- 


MA 


1mm- 






«*- 






gmmt 




rmmt 




■ m an t 




gmmt 


#■< 




104 


11 


13 


0.2 


121 


Traca 


0.02 


0.02 


0.2 


24 


27 


• 3 


3 


tract 


32 


Traca 


Traca 


Traca 


Tract 


4 


22 


2f 


27 


5 


254 


20 


OS 


.02 


.2 


79 


22 


22 


27 


.5 


254 


20 


.05 


.02 


.2 


52 


20 


34 


44 


T.l 


442 


9.240 


.11 


.04 


1.4 


10 


11 


21 


24 


4 


374 


40 


.1* 


.04 


.9* 


34 


If 


54 


29 


.5 


24) 


240 


.13 


.05 


.5 


94 


r 

22 


74 


3f 


.7 


340 


340 


.19 


,07 


.7 


90 


24 


27 


42 


.5 


494 


500 


.22 


.07 


1.0 


124 


21 


.25 


45 


1.0 


494 


500 


.17 


.09 


.7 


100 


17 


75 


124 


.9 


1.500 


1.420 


.44 


.11 


2.9 


340 


2* 


25 


42 


.2 


503 


540 


.23 


.03 


.9 


120 


27 


25 


40 


.5 


511 


540 


.20 


.07 


1.0 


109 


71 


.41* 


w 


.1 


1.301 


900 


.49 


.04 


2.3 


302, 


21 


20 


32 


.2 


439 


270 


15 


.02 


.7 


102 


14 


21 


22 


.4 


329 


2.410 


.09 


.04 


.4 


74 


10 


t 


It 




202 


»*1.330 


, .02 


.04 


1.0 


7 


ic 


15 


32 


.9 


343 


••2.240 


.03 


.09 


1.7 


12 


si 


10 




.9 


333 


1 .100 


.03 






9 


20 


10 


•11 


.7 


334 


1.100 


.02 






7 


101 


* 77 


117 


s 

1.4 


2.520 


4.240 


.02 






29%> 


54 


34 ■ 


t3 


4.1 


743 


3.040 


.01 


, .15 


3.4 


5 



247 
244 



249 

270 



271 
272 



274 



275 
274 



FRCIT9 AMD MUfT 



llmam cwncmtratt, frtim: 

UM1lutt4, 4-fl M UN- • 

011uU4 with 4 1/3 Mrt* MUr 
4y valma. 
LlMjuIca: 



1 en— 
l cm— 



fethmlms, raw, with MM\ wlth- 

avt ta*4 cavity: 
CmU1«#. am»c*-fltih** (with 

rim mi mt4 cavity. 5-1* 

aim.. 2 1/3 H). 
Il maj 4aw (with MM a*4 Mt9 

cavity. 4 1/2-1* 91m., 5 1/4 

H). 

til camtrcltl varlatlm. 



1 u*>~ 

1 cm— 



1/2 MlM with r1*4 
1/10 mIm with r1*4 



219 

247 



244 
244 



477 
224 



50 
99 



90 
90 



410 Tract Tract 
1 00 Tract Tract 



45 1 Tract 
99 1 Tract 



10 2 Tract 
90 1 Tract 



277 
279 



Malt. 2 5/9-1* 41m.. wlthmt 
Mtl a*4 sm4i (atmt 2 1/2 
Mr H with Mtl m4 Mam). 

Sactlma wlthmt Mtrmi 

Oram* Julct: 

Raw. til varfktlta— 

Cmmf. uMMjatmatV 

Fraim ememtrata: 



Dllwtaf with 3 mHi Mttr ay 
valma. 

279 OahytVttm cnratali. trmartt 
with Mttr (1 19 yltlti ahmt 

1 mD- 

Ormfi and trmtfrvlt Jtlct: 
FrtiM c M C Mtrat>: 

240 UM1lata*\ 4-fl tt cm- 

291 DllutM* with 3 Mrti wttr 9y 
valma. 

P«mya>* raw. 1/2-1* cwMt 

Nachm: 







94 


90 


2 


Tract 


l cm 




99 


110 


2 


Tract 






97 


120 


2 


Tract 


1 cm 


213 


55" 


340 


5 


tract 


\ W- 


249 


97 


120 


2 


Tract 






94, 


115 


1 


Tract 



243 
244 



297 
244 



f cm 

1 cm-— 



mala. 2 1/2-1* 91m.. Mtlti. 

tittm (ahawt 4 4«r 19 with 

Mtla a*4 »1ti). 

Sllc*4- - 

Camm. ytl law-flat h*4. mtlrn 

m4 Ii*wi4 (htlMt ar 

illcm): 

Slrm pack— — 

wtar melt 

DHat: 

wcmtaaV 

Ctmti. m i Mitawti. htlvta 
a*4 Jul oa. 



1 CUt*' 

1 1 
1 



1 cua» 

i cm- 



210 
249 


59 
94 


330 
110 


. .J 


99 


. 55 


100 


99 


1 * 40 


170 


"09 


45 


254 
244 


79 
91 


200 

75 


140 

250 


25 

77 


4?0 
209 



4 1 

1 Tract 

1 Traca » 

1 Traca 

1 Traca 



1 Tract 
1 Traca 



m 

290 



FrfXM, sllct* 
10-ai 



tup- 



cm Ulnar--- — — — — — 1 emUlmr*— 



Rm, wit* skill, car*: 
3t1 tartlttt, 2 1/2-la 41m. (a**t 
2 1/2 per Ik with carat a* 
sum). 

292 Kmc, 2 1/2-ln 41m. (tt«ut 

) sir lb wit* ctrts ant 
stmt). ' 

293 D'AaJmj, Ml 41m. (HMt 

Zpirlk with carat ant 

SUM). 

294 Cam*, sal 14s ant 11*14. simp.. 

pack, hMvy (mi1v*s ar sllct*). 
PlMappla: 

295 «*w, 41cm- 

Ctnn*, haavy slrvprptck, m114s 

anf 11*14: 

CrwshM, dawks. t14k1ts 

SI 1cm m4 11*14: < 
Ltrft- 



1 

1 M*r- 
1 Mr- 
1 Mar-- 



29t 
297 
294 



1 sllct; 2 1/4 thtp 
11*14. 

Am- 1 Sllct; 1 1/4 Usp 

11*14. 

299 PlMappla J«1ct, MMt HHii CM- 1 cup 

M4. 
Mum: 

" Im. wUhtvt pits: 9 

300 JaMM4r^4 hykr14 (2 1/9-1 a r 1 plu*--- - 

41m., MUt 4 1/2 Mr lh 

with pltt). 

301 hruM-ty* (1 l/2-1n 41m. > 1 plM- — 

• akavt IS Mr Ik with pits). 
Cmm4. hMty tlrvp pack (luilM 
pnjMt)|w1th pits m4 11*11: 

302 f up I cup 

303 -PtrtlM 3 plMt; 2 3/4 thtp 

11*14." 

PruMt, 4r1M, "saftMll*," with 
pits: -s 

304 UncMk* • 4 Mtn lar* ar 5 larpa 

o pfWH. M 
SOS CMkM, UMWMtM*, 111 SllM, 1 cup' 1 — 

304 PrMt Julca* CMM4 ar hattIM 1 cup- - 



... 1 



C Mfc M , U M W M tM*, ill SllM 
fruit M4 11*14. 
Ptmp Ju1ca» cmm4 »r hattl*— 
RalslM, sm41ms: 

307 Cup. Mt prats* 4m w • — 

301 Pictet, 1/2 M (1 1/2 thtp)--- 
RispMrrlM,- r*: 

309 Rm, c t ppri , whala- • — 

310 * FrtZM, SWMtM*, 10-tlCMUlMT 1 cmUImt— — • 
•huUrfc, CMkM, mm4 suftr: 

311 Fr* raw- r 1 cup* ; 

312 FrM fratM, MtttM* — 1 cup-*-- 



1 picktt — 

1 





(c; 


(0) 




If) 




{MJ 


(II " 


II) 


W 


(L) 


IM) 


IN) 


(Of 


m 


(0) 


l») 


(« 


294 

2S0 


77 
77 


250 
220 


j 


Trtct 
Trtct 


— 






44 

57 


11 
10 


37 
33 


1.4 

1.3 


352 
310 


1.950 
1.430 


0.03 
01 


0.11 
.14 


2.0 
1.4 


"114 
"103 


1(4 


43 


100 


1 


1 





— 





25 


13 


19 


.5 


213 


30 


.03 


.07 


,2 


7 


141 


43 


95 




1 


— 




— 


22 


11 


14 


.4 


93 


30 


.03 


04 


.1 


9*. 

4 


200 


43 


120 




1 




— 


— 


31 


14 


22 


.4 


240 


40 


.04 


.09 


.2 


4 


2SS 


to 


195 


1 


1 











50 


13 


14 


.5 


2U 


10 


.03 


.05 


.3 


3 


1SS 


ts 


90 




Trtct 








21 


24 


12 


.4 


224 


110 


.14 


.05 


.3 


24 


2SS 


40 


190 


1 


Traca 











41 


24 


13 


.9 


245 


130 


.20 


.05 


.5 


14 


105 


40. ' 


90 


Trtct 


Trtct 








20 


12 


S 


.3 • 


101 


50 


.04 


.02 


.2 


7 


St 


to 


45 


Tnct 


Tnct 








11 


4 


3 


.2 


S4 


30 


.05 


.01 


.1 


4 


2S0 


44 


140 




Trtct 


4 






34 


39 


23 




373 


130 


.13 


.05 


.1 


"90 


ft* 


97 


30 


Trtct 


Tnct 


— 




— 


4 


9 


12 


.3 


112 


140 


.02 


Q2 


.3 


4 

\ 


21 


71 


20 


Trtct 


Trict 




— 




4 


3 


5 


.1 


49 


90 


.01 ' 


.01 


.1 


\ 

1 


272 
140 


77 
77 


215 
110 


1 
1 


Trtct 
Tract 








21 


23 
12 


• ft 

13 


2 3 

lit 


3(7 
199 


J.I JU 

1.410 


.04 

.03 


.04 

.03 


1 . 0 
.5 


3 

3 


49 


29 


110 


1 


Tract 








21 


22<v 


34 


1.7 


299 


490 


.04 


.07 


.7 


1 


2S0 


(4 


255 


2 


1 








47 


51 


71 


3.9 


49S 


1.590 


.07 


.15 


1.5 


2 


254 


90 


195 


. 1 


Traca 








49 


34 


51 


1.9 


a (02 




.03 


.03 


1.0 


5 


145 - 
14 


19 
19 


420 

to 


4 

Trtct 


Trtct 
( Trica 








112. 
11 


90 
1 


144 

M 


5.1 
.5 


1.104 
107 


30 
Tract 


.14 - 
.02 


.12 
.01 


.7 
.1 


1 

Trtct 


123 
2*4 


M 
74 


70 
290 


1 

- 2 


1 
1 








17 
70 


27 
37 


27 
49 


1.1 
1.7 


207 
294 


1(0 , 
200 


.04' 
.04 " 


.11 
.17 


1.1 
1.7 


31 
40 


270 
270 


43 

43 


390 

3S5 


1 
1 


Trtct 

1 








57^ 
99 


211 
211 


41 
32 


1.4 
1.9 


549 

475 


220 
190 


.04 

.05 


.14 
.11 


.9 

.5 


14 
14 



*'9as* m pratuct with latal clita af 1009 af U.S. 404 1a 4 fl as. 

"*<ffct InclutM rln4. W1th*t Hn4, tta Mlaht af tha *U1t PartlM Is 272 9 for Hm 271 aM 149 9 far. 1tM 272. 

"9*rasMts ytl 1aw-f lath* vtrlttlM. Far wMti-fltsMt viHatlM. vtlwt Is 50 InUrMtlaMl Units (I.J.) far 1 pate*. 90 l.U. far 1 cup af «11cm. 
"ViIm rapratMts p rMu c ts with M4t4 ascarklc ac14. Far pratucts wltkMt m4M iscarklc tc14. vtlM In ■tllllaraM Is 114 far 1 10-a* cMUIatr. 103 
"ttelaht IjicImm plu. Afur rtMval af -tha plu, tha Mlaht af tha *1k1a parti m It 259 9 ftr Hm 302. 133 | far Itw 303. 43 f far itm 304. a* 



C CD 
CO 



far 1 cup v 

213 f far 11m 305. 




c 

217 



218 



i. *0**' 

« p*\ unfeU fMHKt> )MKM« (Hhttwrw) 
W 



TABLE 2.- NUTRITIVE VALUES OF THE EtMttE PART Of FOOOft • C«m 
IOiOii M<w—lMfclN«^H<^fwi i n i l mm u tilm ****** mtmm 



MUTIWttlTl m W 



ATtOOUaiTITT 



W4Uf 


t+>4 




F*t 




(MM 






•nngy 


K* 






Otcw 


Lino- 


















(D) 


IE) 






(H) * 


(1) 






ClMI 




[<MM 


CMM 





FRUITS AMD FRUIT FROOUCTS-Cw. 









Pimm- 








Nl«CM 




(1) 


IK) 






(O) 


crj 


101 


It) 




b'MMI 


r*" 1 


grmmn jmmi 




•iwNi 

•Mi 


r— • 






AMfc- 



StrwMrrlti: 

Km, »t»1t htrrlts, ctppoO 1 cup • 

Frozm > WNtinN: 

SHctt. lO-oi conttlnor 1 conttlnor— 

Whnltr 1-lk conttlnor (about 1 contt1nor- ? - 

1 3/4 cups). t a ... 

Ttnonrlnt. raw, 2 3/S-1n 41 an.. 1 Unoorlno— 
sl2t 17*. without pool (About 
4 por lb wit* pools Mi soot's). 

Ttnoorlnt Jul co, comoo, swoot- 1 cup- 



314 

315 



31S tUUr«l<M, raw, 4 by S In 

with rIM imI too* {1/1* of 
32 2/3-1b nolon, 10 by IE In). 



with Hon inn ! 



149 


90 


55 




13 


31 


31 


1.5 


244 


90 




0.10 


0.9 


M 


204 

4S4 


71 
74 


310 
41S 




--79 
107 


40 

59 


4S 

73 


2.0 
2.7 


311 

472 


90 
140 


.01 
.09 


.17 
.27 


1.4 

2.3 


151 
249 


•i- 


17 


40 


1 Tract — 


10 


• 34 


15 


.3 


10S 


3E0 


.05 


.02 


.1 


27 


249 


•7 


12S 


"1 Trict - — — — 


30 


44 


35 


.,5 


440 , 


1,040 


.15 


.05 


.2 


54 


924 


93 


110 




27 


30 


43 


2.! 


424 


2,510 


.13 


.13 


.9 


30 



ORAM PRODUCTS ^ 

Stool, 3-1r 41an.: o 

319 EtO— 1 btool 

320 Motor 1 btool • 

321 ferity. potrltO, Hoht, uncootoo- 1 cup 

SltculU, btktaf pOHOtr. 2-1n 

41 an. (tnrlchoO flour, voot- 
Ublt thortonlnfl): 

322 Fro» hoot roclpo- 1 bltcult 

323 trm mU * 1 bltcult 

SrooScrtaabt (Mrlchotl):" 

324 Dry, flrtttaV 1 cup 

Soft. Soo UhlU brooS (Itont 

349-390). 



321 



32ft 

327 



329 
330 



331 
332 



333 
334 



Eotton brown brootf. cannot, 1 sllco— 

sllco, 3 1/4 by 1/2 1n. M 
Crtcknt-whoat brood (3/4 on- 
rlchotf whttt flour, 1/4 
ertefcoo whott): 1 ' 

Lotf, 1 lb-- 1 lotf— 

SI let (IS por lotf) 1 tllco— 

Fronch or vlonnt brotO, on- 
rlchoS:" 

Lotf, 1 lb- 1 lotf— • 

: SI let: 

Frtnch (S by 2 1/2 by 1 In) 1 si let- 
V1«nt (4 V4 by 4 by. 1/2 1 tllco— 
1n). 

Italian brottl. onrlchoO: 

Lotf. 1 lb- - 1 lotf— 

51 let, 4 1/2 by 3 1/4 by 3/4 1 tllco— 

«1R. 

Rtltln broW, onrlchoO:*' 

Lotf, 1 lb- 1 lotf— 

SHct (IS por* lotf) 1 sllco— 



55 
55 
200 



21 
21 



32 
29 
11 



27 
29 



145 
145 
700 



10$ 
90 



4 
ft 

14 



0.5 


0.9 


0.1 


21 


9 


43 


1.2 


41 


30 


.14 


.10 


1.2 


0 


.2 


.4 


.4 


30 


1 


41 


1.2 


42 


0 


.15 


.11 


1.4 


0 


.3 


.2 


.1 


151 


32 


371 


4.0 


320 


0 


.24 


.10 


4.2 


0 



1.2 
.4 



2.0 
1.1 



1.2 
.7 



13 
15 



34 
19 



49 

45 



.4 
.4 



73 122 141 



33 

32 



152 



Tract 
Trtct 



454 


35 


1,195 


39 


10 


2.2 


3.0 


3.9 


234 


399 


5S1 


9.5 


404 


Trtct 


25 


35 


CS 


. 2 


1 


.1 


.2 


.2 


13 


22 


32 


.5 


34 


Trtct 


454 


31 


• 

1,315 


41 


14 


3.2 


4.7 


4.4 


251 


195 


3*4 


10.0 


401 


Trtct 


35 


31 


100 


3 


1 


.2 


.4 


.4 


19 


T5 


30 




32 


Trtct 


25 


31 


75 


2* 


1 


.2 


.3 


.3 


14 


11 


21 


.4 


23 


Trtct 


454 


32 


1,250 


41 


4 


.ft 


.3 


1.5 


254 


77 


349 


10,0 


334 


0 


30 


32 


45 


3 Trtct 


Trtct 


Tract 


.1 


17 


5 


23 


.7 


22 


0 


454 


35 


1,190 


30 


13 


3.0 


4.7 


3.9 


243 


322 


3SS 


10.0 1 


,057 


Trtct 


25 


35 


45 


2 , 


1 


.2 


.3 


.2 


13 


11 


22 


,4 


5* 


Trtct 



.OS 

.09 



.14 

.10 



.OS 
.OS 



.OS 
.04 



1,40, 1.10 
-12 .07 



.Oft 



.7 Tract 
.S Trtct 



14.4 Trtct 
I Tract 



1.2 Trtct 
.1 Trtct 



15.0 
1.0 



10.7 Trtct 
.ft Trtct 



CD 
CO 



219 



220 



335 
331 



337 
33S 



33$ 
340 
341 
341 
343 
344 
345 
344 
347 
34t 
349 
350 

311 
352 
353 
354 
355 
354 



357 

35*. 
359 

340 

351 
312 



313 
344 
345 

344 

347 



349 



AmtIcm. llfht (2/3 MHcht4 
rfwat flwr, 1/3 ryt 
fltur): 

LMf. 1 1»- 

51 lea (4 V« by 3 V« by 
7/14 la). 
EWHintefctl (2/3 ryt flatr, 
1/3 ttrlchaal MMt flMr): 

LMf, 1 Ik- 

Sllct (5 by 4 by VI In)— 
White braM. •nrHM:" 
Saft-crw4> typt: 

LMf, 1 14- 

Sllct (II Mr iMf) 

Sllct, tMttat- 

Sllct ill Mr IMf) 

Sllct. tMltM 

LMf, 1 1/t 14- -— 

Sllct (14 Mr IMf) 

Sllct, tatttt*- 

Sllct (21 Mr IMf) 

SllCt, tMStM* «• 

OM% 

CnMrt - 

F1m-crw4> lyf- 

LMf. 1 14 

Sllct (20 Mr IMf) 

SllCt. tMStW- 

LMf. 2 14- 

Sllct (34 Mr IMf) 

SllCt, tMSttt- 

Whtla-MMt brM4: 
Saft-cnM) typt:" 

LMf, 1 14— — 

. Sllct (14 Mr Ittf) 

SllCt, tMltM* 

Flm-craa* tyf " 

LMf. I 14- - 

Sllct (II Mr IMf) 

SllCt. tMltM* * 

IrMdfitt ctfMlt: 
Hit tyM. CM4M: 
Car* (NMlny) frltt. M M iwai: 

Carlcbat— 

UftanMchat 

FarlM, Mlck*ctMlRf , m- 
HcM4. 

OttMtl tr rtl 144 Mtt— * 

Whtat, rtllt*--* 

Whaat. la^alt^^aal— — — 
btaty-tt-Mt: 

' 4rt* flakM (401 ITM). MM4 

tvfar. ult. Irtn. »1ta»lM. 
•tm flabaa with rtHlM. ataV 
M tufar. Mlt. IrM. *1ta- 



1 IMf- 

1 sllct 



1 IMf 

l-illct 



1 IMf 

1 tllct- 

1 sllct- 

1 illct-- 

1 sllct- 

1 1 M f 

V tllct 

1 tllct- 

1 tllct- 

1 illct » 

1 CM- 

1 CMt--— 

1 IMf 

1 tllct 

1 tllct- 

1 IMf 

1 tllct 

1 tllct- 



1 IMf 

1 tllct 

1 illct- 

1 IMf -> 

1 tllct- 

1 tllct 



1 CM*-' 
1 CM-- 



454 

- 25 



454 

32 



454 

25 
22 

:o 

17 
440 
21 

24 
24 

21 
30 
45 



34 
34 



34 
34 



1.100 
40 



1.115 
40 



1 .225 
70 
70 
55 
55 

1.135 
75 
75 
45 
55 
40 
1W A 



41 

2 



39 

2 
2 
2 
2 

59 

2 
2 
2 
2 
3 
4 



S 0.7 0.5 2.2 
TrMt Trtct TrKt .1 



41 S .7 .5 2.4 

3 Tract .1 Tract .2 



15 
1 

1 
1 

22 
1 
1 
1 

1 
1 



454 


35 


1,245 


41 


17 


23 


35 


55 


2 


1 


20 


24 


55 


2 


1 


907 


35 


2.495 


42 


34 


27 


35 


75 


2 


1 


23 


24 


75 


2 


1 


454 


34 


1.095 


41 


12 


21 


34 


45 


3 


1 


24 


24 


45 


3 


1 


454 


34 


1,100 


44 


14 


25 


34 


40 


3 


1 


21 


24 


40 


3 


t 


245 


•7 


125 


3 


Tract 


245 


•7 


125 


3 


TrKt 


245 


19 


105 

> 


3 


Traca 


240 


•7 


130 


5 


i 


240 


40 


140 


5 


\ 


245 


44) 


110 


4 


1 


35 


3 


105 


4 


1 


50 


7 


145 


4 


1 



3,4 

.2 
.2 
.2 
.2 
5.2 
.2 
.2 
.2 
.2 
.2 
.3 



.3 
.3 
.2 
.2 



.3 
.3 
.3 
.3 

.5 



3.9 

.2 
.2 



2? 3.3 



.3 
.3 
.2 
.2 



7.9 5,9 

.3 .3 



.3 
.2 
.2 
.3 
.5 



5.2 » 
.3 
.3 



5.9 

.3 

7.7 nil lo.'J 

\ 3 9 

2 .3 .3 



2 2 2.9 

:1 :! 



234 340 447 

13 19 37 



241 311 1,039 
17 27 73 



229 
13 
13 
10 
10 

343 
14 
14 
12 
12 
15 
23 



12 
455 
14 
14 



341 

21 
21 
17 
1? , 
571 ' 
24 
24 
20 
20 
25 
31 



221 435 

12 22 



22 
•71 
24 
24 



440 
24 
24 
19 
19 

440 
27 
27 
23 
23 
29 
44 

443 
23 
23 

925 
21 
21 





I*} 




m 


(0) 


(ft) 


(1) 


9.1 


154 


0 


1.35 


0.94 


12.9 


0 


.5 


34 


0 


.07 


.04 


.7 


0 

s 


11.1 


2.059 


0 


1.30 


.93 


1.5 


0 


ui 


145 


0 


.09 


.07 


.4 


0 




474 


Tract 


1.40 


1.10 


15.0 


Trtct 


.4 


24 


Tract 


.10 


.04 


.1 


Tract 


.4 


24 


Traca 


.04 


.04 


.1 


TrKt 


.5 


21 


Tract 


.04 


.05 


.7 


TrKt 


.5 


21 


Tract 


.04 


.05 


.7 


Tract 


17.0 


714 


Tract 


2.70 


1.44 


22.5 


Tract 


.7 


29 


TrKt 


.11 


.07 


.9 


Traca 


.7 


29 


Tract 


.09 


.07 


.9 


Tract 


.4 


25 


Tract 


.10 


.04 


.1 


TraM 


.4 


25 


Tract 


.04 


.04 


.1 


Tract 


.1 


32 


TrKt 


.12 


.07 


1.0 


TrKt 


1.1 


47 


Tract 


.11 


.11 


1.5 


Tract 


11.3 


549 


TrKt 


1.40 


1.11 


15.0 


Tract 


.4 


21 


Tract 


.09 


.04 


.1 


Tract 


.4 


21 


TrKt 


.07 


.04 


.1 


Traca 


22.7 


1,097 


TrKt 


3.40 


2.20 


30.0 


Trtca 


.7 


33 


Tract 


.11 


.04 


.9 


Traca 


.7 


33 


Tract 


.09 


.04 


.9 


Tract 



4.2 


224 


341 


1,152 


13.4 


1,111 


Tract 


1.37 


.45 


12.7 


Tract 


.2 


14 


24 


71 


.1 


72 


Tract 


.09 


.03 


.1 


Tract 


.2 


14 


24 


71 


.1 


72 


Tract 


.07 


.03 


.1 


Traca 


4.9 


214 


449 1,034 


13.4 


1.231 


Tract 


1.17 


.54 


12.7 


Tract 


.3 


12 


25 


57 


.1 


44 


Tract 


.04 


.03 


.7 


Trtct 


.3 


12 


25 


57 


.1 


44 


Tract 


.05 


.03 


.7 


Tract 


.1 


27 


2 


25 


.7 


27 


••Tract 


.10 


.07 


1.0 


0 


.1 


27 


2 


25 


.2 


27 


•'Tract 


.05 


.02 


.5 


0 


.1 


22 


147 


• l 113 


<") 


25. 


0 


.12 


.07 


1.0 


0 


.9 


h 


22 


137 


1.4 


144 


0 


.19 


.05 


.2 


0 




41 


19 


142 


1.7 


20t 


0 


.17 


.07 


2.2 


0 




23 


17 


127 


1.2 


111 


0 


.15 


.05 


1.5 


0 




24 


19 


125 


5.1 


137 


1.540 


.44 


.52 


1.2 


0 




40 


21 


144 


7.9 


154 


s »2,200 


(") 


r) 


r) 


0 



CD 



"Ntlfht InclMM rIM M4 MMV W1tba*t HM «* Mitt. Mlfht af tto 44141a MrtlM It 424 f . 
»%uX7i4Kl , MT^ , Mltt CtfMMl. With MUM CtfMMl. MlM U 30 !*t4fMtl4Ml UMtl (I.U.). 

'•AmI las tt Mitt MrlatlM. Far ytllM varlttlM. valM It 150 »"^tlMtl»Hs i\M> _ . m _ 

"AmI Its tt srMKts that M Mt cMtalt 41-M41M rahasahatt. If 4\-tt\m ahasthita Is m tfr*41art. valM Is 142 aj. 
••ValM-'M/ ratft frM 1ms that 1 a* tt ahatt I m 4MtMlM m tht 4tm4. Cttsult tht laMl. 
bl 4Miltt tt arattct with itaX nutrlant. Without a44*4 mttHant. valw It tract. 
"ValM varltt with tht brand. Consult tht labtl. 
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TAttl 2.- NUTfllTIVf VALUUOf TNI IDMK.I FAflT Of FOOOt 

•^M*MMlll«itlMlHlMnMWM<llllMWIIIIMI 



(A) 



F«4 fr»- f* 







Girft*- 






r«MN« " 


Otoe Lm» 
tow 








(H) W 


in 




ID 


Kmm 


Cwm 6'inn 




tkH* 


MM 



to*. 

www 








Nmi« 


***** 
St* 






m 


(Q) 


(•» 


w 






MtMt 


ml 


JfMM 


r— » 



371 
J72 
373 

37* 

37S 

37* 
377 
37* 



Irtftfcftlt CfTMlfr-CWtllNttf 

*ta*y aa-aafr-Caatlnaa*'* 
Cam flaaaa: 
fltln, a44a* Mftr, ult, 

Inn, vlunlal. 
S atar ctata*. ***** ult, 
Iran, vltwlat 
Cam* Nt flaar, pyffa*. a* 
aaaar. ult, Iran, »1U- 



Cam, 
ult, Iran, tfeMK, 
niacin. 
Oats, aaffa*. a**a* taaar. 

ult. alnanlt, vitamin*. 
Rica. ftUi: . 
fltln, a**a* Iran, talaala. 

niacin, 
rrtaaaataaa*. atf*a* ult. 
Iran, vltaaiat. t . • 

Mbaat flaatt. aa*a* laasr./ 

ult, Iran, vltaaint. 
Mbaat. a*ffat: 
►lain. ataaa Iran, tMaaln. 

niacin. 
Praawiatana*. aaaa* salt. 
Iran, vltaartaa. 

4 % afala— i-- 



3*t Mbaat atra. nitfeaat ult an* 

taoar. aaasta** 
313 lathafeaat flaw. 11 ant. tifta*- 

3*4 taiaur, canna*. miaaa* — 

Caaa Iclaas. Set Satan an* 

Saaats (Itaas Wf~l3*) 
Caaai aaaa fraa cafea aiaaa vita 
anrlcaa* flaar:** 

m ^TaatTcaaa (9 y4-ln *1aa. 

taaa caaa). 

m Haca. 1/12 af caaa-- 

Caffaatatt 
307 uaala caka (7 V* fey * f/l 

fef 1 ?/* 

39J. »laca. 1/1 af caaa- 

Caacaaa*. aaaa wit* aaa, allk. 
2 l/2-1n *1aa.: 
3*» witbaut Id a*- 

390 wit* cbacafata Ulna — 

Bavlt's faa* alt* caaaalate 

Ida*: 

391 Uaala. 2 lajar cafea (ft- ar 

9-1n *1aa,J. 

392 Maca. 1/1* af cat*-- 

393 Caacaaa. 2 1/2- In *iaa>- — 



1 cat- 

1 caa— - 

1 can—— — 

1 ca> 

1 caa- 

1 caa- : - 

1 aa>-——-— 

1 caa—————— 

1 caa-— 

1 caa- 

1 aaianf nlicalt ar 1/2 

caa laaan ilia altcalts, 
1 taaa- 

1 can- 

) caa—————— 



2S 
40 
20 

29 

2S 

IS 
2* 
» 

IS 
30 
25 
• 

90 

13* 



1 caaa- — 139 

1 alaca— S3 

1 cafea- 430 

1 alaca— • 72 

1 caacaaa . 2S 

1 caacaaa — 3* 

I caaa- 1.107 

1 nlana-— — ..... .- 49 

1 caacaaa- — — — 3* 



34 
34 
30 
30 



2* 

22 



24 
24 



as 


2 


Tract 


— 


— 




21 


("} 


9 


r) 


30 


(") 




r) 




"13 


1SS 


2 


Tract 








37 


1 


10 




27 


- 1« 7*0 


.53 


.50 


7. 1 


£ 1 


•0 


2 


1 








11 


4 


11 


5,7 




0*0 


.21 


. 30 


3. 5 


1 j 


9S 


2 


Tract 











22 


1 


10 


.S 




0 


.33 


.OS 


4.4 


13 


100 


3 


1 











19 


44 


102 


4.0 





1.100 


.33 


.3* 


4.4 


13 


*0 


1 


Tract 








13 


3 


14 


.3 


IS 


0 


.07 


.01 


.7 


Q 


115 - 


1 


_ o 








24 


3 


11 


(** ) 


*J 


* *) .240 


\ ) 


\ ) 




**15 


10S 


3 


Tract 


— 


— 


— 


24 


12 


*J 


4.1 


11 


1.320 


.40 


.45 


5.3 


1* 


SS 


2 


Tract 








12 


4 


4* 


.1 


SI 


0 


.0* 


.03 


1.2 


0 ' 


140 


3 


Traca 








33 


7 


52 


r> 


S3 


1.4*0 


.50 


.57 


(.7 


*»20 


90 „ 


2 


1 








20 


11 


97 


.9 


17 


0 


.0* 


.03 


1.1 


0 


2S 


2 


1 








3 


3 + 


70 


.5 


S7 


10 


.11 


.OS 


.3 


1 


340 
241 
f 


f 
• 


1 
4 


0.2 


0.4 


0.4 


79 
44 


11 
27 


« 

2*3 


1.0 
1.9 


314 
IS) 


0 
0 


.0* 
.0* 


.04 
.09 


.4 
4.1 


0 
0 


I.MS 


3* 


1 








377 


(03 


7SI 


2.S 


3*1 


0 


.37 " 


.99 


3.S 


0 


139 




Tract 








32 


SO 


•3 

<* 


.2 


32 


0 


.03 


.0* 


.3 


0 


1.3M 


27 


41 


11.7 


1*.3 


I.I 


22S 


2*2 


74* 


4.9 


4*9 


490 


.92 


.91 


7.7 


1 


2)0 




7 


2.0 


2.7 


1.S 


3* 


44 


, 129 


1.2 


7* 


120 


".14 


.15 


13- 


Tract 


90 

130 




3 
S 


.1 

2.0 


1.2 
1.* 


.7 
.1 


14 

21 


40 
47 


59 

71 


.3 
.4 


21 
42 


4 5 
40 


.OS 
.01 


.01 
.01 


.4 
.4 


Traca 
Tract 


3.7SS 


49 


13* 


so.o 


44.9 


17.0 


*4S 


fS3 


1.1(2 


1I.C 


1.439 


1.(40 


1.0* 


1.44 


10.1 


1 


23S 
120 




• 

4 . 


3.1 
1.1 


2.* 

1.4 


1.1 
S 


40 

20 


41 

21 


72 
37 


1.0 
.5 


90 
4* 


100 
50 


.07 
.03 


.10 
.04 


.S 

.3 


Tract 
Tract 



CD 
Oi 
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394 Mwlt cakt (•- in Muart) 

395 Mtct, 1/9 tf ctkt 

Miltt, 2 1«ytr with chtctlttt 

IcIHf! 

395 Mwlt ctkt (t- tr 9-ln olaa. )-- 

397 Mtct, 1/15 tf ctkt- 

Ytllaw, 2 laytr with chtctlttt 
Iclnf: u 
391- Mwlt ctkt (I- tr 9-1n olaa.)-- 

399 Mtct, 1/15 tf cant- 

Cakt* wadi from Mat rtc1|Mt utlnt. 

anrlchtt Ma*r:*» 
•ttttn crtva pit «Uh custard 
fllllnf: 

400 Mwlt ctkt (thin flaw.) * — 

401 Mtca, 1/1? tf cake * 

FruUcakt, tark: 

402 lttf, 1-1b (7 1/2 by 2 by 1 1/2 

In). 

403 Slice, 1/30 tf iMf- 

Mtln, thttt cakt: 

Without 1c1n«: 

404 Mwlt cakt (9- In Stuart) 

405 Mtct. 1/9 tf cakt- 

with uncatttt HhlU Icliw,: 

4M Mwlt ctkt (9-1n squirt) — 
407 Mtct, 1/9 tf cakt — 

401 lttf. • 1/2 by 3 1/2 by 3 1/4 

fn. 

409 Slice, 1/17 tf lttf- 

Sftftftctkt: 

410 Mwlt ctkt (9 3/4-1n fits, tub* 

cakt). 

411 Mtct. 1/11 tf cakt 

Ctokftt Mtt with anrlchat 

flaur:" ,l 
•rtwnltt with nuts: 
HoBt-artttrtt , 1 3/4 by 1 3/4 
by 7/1 In: 

«12 frm mm rtcltt- 

413 frm ctawtrtlal rtcltt 

414 Frtian. with cJwctlatt Iclrvf . »* 

1 1/2 by 1 3/4 by 7/1 In. 
Chtctlatt chip: 
41* CtMwrclal, 2 1/4- In 4im. , 3/t 
In thick. 

415 frm mm rtcltt. 2 1/3-1n 41ml 
417 Flf ban, ttjutrt (1 5/1 by 1 5/t 

by 3/1 In) or rtcttnfjular 
(1 1/2 by 1 3/4 by 1/2 In). 
411 61nftrtnt#s. 2-1n tlaa., 1/4 In 
thick. 

419 Nacaroont. 2 3/4-1n 41m., 1/4 

In thick. 

420 Ottawa) with rtltlnt, 2 5/l-ln 

tlaa.. 1/4 In thick. 



1 cakt—*-- -» 

1 altct-T 



570 
C3 



1 cakt— 
1 altct-- 



1 ctkt— 
1 altct- 



1 cakt— • 

1 altct— 

1 lttf— 

1 tllct— 

1 cakt— 

1 altct- 

1 ctkt— 

1 nltct-- 

1 lttf— 

1 tllct-- 

1 cakt— 

1 f/ltCt— 



1 brtwilt— • 
1 

1 I 



4 cotkltt- 
4 cot* It*- 



4 ctokltt- 
2 cotkltt- 
4 cttkltt- 



1,140 
71 



1.10S 
59 



125 
59 



454 

15 



1,095 
121 

555 
33 

790 
55 



37 
37 



25 
2< 



35 
35 

II 

II 

25 
25 

21 

21 

II 
15 

32 

. 32 



.,575 
175 



4,000 
250 



3,735 
235 



2,490 

210 

1,720 
55 

2, IX 

315 

4,020 
*45 

2,725 
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» 

2,345 
195 
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10 


95 


20 


11 
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25 


13 


105 


42 
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200 


40 


3 


205 


55 


14 ' 


200 


21 


3 


90 


31 


4 


110 


52 


3 


235 



II 
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44 

3 



45 

3 



41 

3 

22 
1 

35 
4 

37 
4 

31 
2 

50 
5 



1 
1 



19 
4 



9.7 

1.1 



14.5 
1.1 



71 

5 

59 

2 

lot 

12 

129 
14 

170 

10 

45 

4 



12 
3 



23.0 
1.9 

14.4 

.5 

29.5 

3.3 

42.2 

42.9 

2.5* 
13.1 
1.1 



1.5 
.9 

2.0 



3.5 
M 



30.1 
2.5 

33.5 

1.1 

•i 

44.4 
4.9 

49.5 

5.5 

73.1 
4.3 
15.1 

1.3 



3.0 
1.4 

2.2 



2.1 2.9 



4.5 

1.2 
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(11 
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10) 


(r) 


101 




W 


10.0 
1.1 


291 

32 


513 
57 


570 
53 


1.5 

.9 


1 ,552 

173 


Tract 
Tract 


.09 


1 .00 

.11 


7.4 
.1 


Tract 
Tract 


20.0 
1.2 


fll 
45 


1,129 
70 


2,041 

127 


11.4 

.7 


1,322 
•2 


510 

40 


1.50 
.09 


1.77 
.11 


12.5 
.1 


2 

Tract 


20.3 
1 .3 


53t 1,001 
40 53 


2,017 
125 


12.2 
.1 


I.ZOt 

75 


1,550 
100 


1.24 
.05 


1.57 

. 10 


10.5 

.7 


2 

Tract 


15.2 
1 . 3 


412 
34 


553 
45 


•33 

70 


• 2 

.7 


'•734 


1,730 
140 


1.04 
.09 


1.27 
.11 * 


9.5 
.1 


2 

Tract 


14.1 


* 

271 


327 


513 


11.1 


2,250 


540 


.72 


.73 


4.9 


2 


. 5 


9 


11 


17 


.4 

v. 


74 


20 


.02 


.02 


.2 


Tract 


23.9 
2.5 


434 
41 


497 

55 


793 

at 


1.5 
.9 


* § 514 


1.320 
150 


1.21 
.13 


1.40 

.15 


10.2 
1.1 


2 

Tract 


24.4 

2.7 


194 

77 


54| 

11 


822 
91 


1.2 

.8 


"559 

"74 


2,190 
240 


1.22 
,14 


1.47 
.1* 


10.2 
1.1 


2 

Tract 


39.5 


273 


107 


411 


7.9 


345 


1 ,410 


.90 


.99 


7.3 


0 


2.3 


15 


1 


24 


-.5 


20 


10 


.05 


.05 


.4 


0 


5.7 


427 


237 


115 


13.4 


517 


3.550 


1.10 


1.54 


7.4 


Tract 


. 5 


35 


20 


74 


1 . 1 


57 


300 


.09 


f '14 


.5 


Tract 


1.2 
1.3 

. -7 


10 
13 
15 


I 

9 

10 


30 
27 
31 


.4 
.4 
.4 


35 
34 
44 


40 

20 
50 


.04 

.03 
.03 


.93 

.02 
.03 


.2 
.2 
.2 


Trtct 
T*act 
Tract 


2.2 


29 


15 


41 


1.0 


55 


50 


.10 


.17 


.9 


Tract 


2.9 

.7 


24 
42 


14 
44 


40 
34 


.1 

1.0 


47 

111 


40 
50 


.05 
.04 


.05 

.14 


.5 
.9 


Tract 
Tract 


.5 


22 


20 


13 


.7 


129 


20 


.Ot 


.05 


.7* 


0 




25 


10 


32 


.3 


175 


0 


.02- 


.05 


.2 


0 


2.0 


3t 


11 


53 


1.4 


192 


30 


.15 


.10 


1.0 


Tract 
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"Vtliw varlt* «lth tht brant. Ctmult tht labtl. 

"Aawlltt tt prttuct «1th atttt nutrltnt. Wlthtut atttt nutrltnt, vtlut It tract. 

".Exctttlnt tnttlfttt ctkt. ctktt wtrt mm frm aimt canttlnlnt, tttttablt thtrttnlnn,; Iclntt, with butttr. 

"Eictttlnt tatnttcakt. vtfttablt thtrttnlna, wtat far ctkt portion; butttr, ftr Icfrw. If butttr or aarfarlnt utat) for cakt portion, vitamin A valuta would bt hlfhtr. 
"Appllot tt protuct iwtt «1th t tttliaa alualnuw-tulftta typn baklna, ttwttr. With a law-totlua typt baklna ptwttr containing potattlua, valut would b« about twlct tht 
"Equal wtlfhtt tf fltur, iut4r» tftt, tnt vtftttblt thtrttnlnn,. 
'•frofuctt art coawtrclal unlttt othorwltt tatclfltal. 

"Matt with tnrlchtt flour ant vtftttblt thorttnlnf axctft ftr aactrttftt which to not conttln flour or tfwrtanlns. 

" I cl m mm with butttr. _ _ 
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TASif 2.- NUTIIITIVf VAtUEl Of THC f M9)U PANT OP POOOt • CiMiiuM 



lit* 
No 


fu 

(Ml 




% tmimm *t*m mtmimm) 






\m4 




(A) 






(0) 




(C) 


(0) 








M 






Frr- 

19M 




Cmi 



r«H «•* ***** 0*»«rtrt 

(f> {C} {M) (1} * UJ (K) (U {M) JNJ 



•CtO 



422 



424 
429 



42* 

427 



Cm* lit mm «1t* tnrlchoO 

flMjr*» "-Cwt1««M 
Plain. prtMrad frM couojorclol 

chlllM* Mwffc, 2 1/2-ln 41m.. 

1/4 In tJHck. 
SommIco tm Jchocolito or 

vmIIIo). 1 3/4-1* *1m., 

3/1 In thick. 
VmIIIo Mftrt, 1 1/4- in *1m.. 

1/4 In tJilck. 
CotmmI ; 
tftolo-orow*. unooltM. 4ry 

for. \ 
MltW (moM* moIo-moIo), 

•Vy fnr*. 
DwciNi oorlcMO: 
Dry fom— -- — 



424 
429 



430 
4)1 



433 
434 

439 

439 

437 



439 
440 



441 
442 



443 

444 
44S 



10 CMklM r— 



1 CU#-' 

1 cup- 



OfMfM* I 

Dry fom 



rlcfcoP: 



1 ci#- • 

1 Cl# - 



1 cut- - 

1 cup--,- — 



2 crockors --- 

2 Mftrt 



4 crockort or 1 Mckot- 



1 rlnf 

1 M*try 



1 01- 



1; 



Cracktrf; 
(tomb, pi tin. 2 1/2- (n HMrt- 
Km Mfori. Molo-oroln. 1 7/9 

by 3 1/2 In. 
Soltloot. mm wit* Mr Ichoo* 

n«r. 

Dm1i* Mttry (onrtcM* flMr), 
ololn wltMut fruit or noti:' 

PtckoMO* riof. 12 m 

KowmJ ploco. okout 4 1/4-ln 
41m. 9/ 1 1". 

(toco* >- — — 

OMfMWtl. MM With 0M1cM4 

fUur:" 
Coko typo* Pl«l". 2 V2-1n 

01m., 1 In hloh. 
YMit-lMMM4. f 1oio4. 3 3/4-ln 1 Ooufhnut 

4\m. t 1 1/4 In Nlffl. 
NocorMl. onrlcMO. c oMoP (cot 

loftfthi. tlkOM. iMlli): 

Flro sUfO toot) 1 cop 

Toomt sum: 

Col 4 MCtrMl 1 cif • 

HOt MCOTMl -i- 1 CMO- ' 

McorMt (onrlcftoJ) oo4 chooHo: 

ComoJ" 1 cup- 

FrM mm rocfpo (iorvo4 hot) 1 *- 1 cup- 

NufffM mm wltk Mr 1 coo* flour:'* 
FrM MM roc 1m: 
lluooorry. 2 3/9- In 41m.. 1 Mff1n~- — — — 
1 1/2 In MM. 

9tm 1 mffin 

Com (mHcm4 oopMMji mm- 1 Mffln 

moI m4 flMr). 2 3/9-ln 
91«.. 1 1/2 In klfh. 
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12 


439 


11 


122 


12 
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11 


139 


12 


900 


11 


240 


99 


120 


3 


139 


12 


900 


11 


240 


99 


120 


3 


14 , 


4 


99 


1 


13 


4 


49 


2 


11 


4 


90 


1 


340 


22 


1.439 


29 


4S 


22 


279 


9 


29 


22 


120 


2 


2S 


24 


100 


1 


90 


24 


209 


3 


IX 


94 


190 


7 


109 


73 


119 


4 


140 


7 * 


199 


9 


240 


90 


230 


9 


200 


99 


4X 


17 


40 


39 


110 


3 


40 


39 


109 


3 


40 


33 


129 


3 



12 

9 

4 

9 
4 

2 

Troc* 

2 

Troco 
1 

Troco 



90 

19 



TfKO 

1 



10 
22 



3.0 
2.2 



.9 
.9 



.2 
froco 



.2 
Troco 



5.2 
1.9 

1.0 
.9 

.4 

.1 

.4 

i 

,5 
.5 



4.2 3.1 
9.9 i.i 



2.* 

2.2 



2.5 
2.1 ° 



.9 

.2 



.9 

.2 



.3 
.4 



£4.3 31.7 19.9 

4.7 9.1 3.2 

2.0 2.7 J. 4 

1.2 2.0 1.1 

3.3 9.9 3.3 



1.4 
2.9 



31 

24 

30 

90 

91 

109 
29 

109 
2fi 

10 
10 



155 
30 



13 

22 



24 
32 



24 

40 



17 
10 
14 

24 

21 

4 

2 

9 

2 

4 

7 



170 
33 



10 
14 



9 

n 



199 

342 



35 
99 

25 

312 

272 

137 
34 

137 
34 

21 
50 



371 
71 



a 

33 



192 

322 



O.fi 

.7 
.4 

2.9 

2.2 

4.0 

1.0 

1.5 
.5 

.5 
.5 



4.1 

1.2 



.4 
.1 



.4 

1.3 



1.0 

1,4 



23 
15 
29 

344 

303 

144 
39 

144 
39 

59 
79 



391 

"3 



23 
34 



103 

94 

J? 

139 
240 



30 0.10 0.01 0.9 



0 .09 .10 



'420 
'990 



■910 
»140 



"910 
"140 



1,090 
200 



20 
25 



.44 

.37 



.41 
.14 



.19 

.09 



.02 
.04 . 



.97 
.19 



.09 
.10 



.23 



.15 
.20 



.13 
.10 



.34 

.10 



.07 
.02 



.04 

.03 



1.01 
.14 



.09 
.10 



..01 

.11 



290 ,12 _ .24 
990 . 20 . 40 



4 


1.1 


1.4 


.7 


17 


34 


S3 


.4 


44 


90 


.09 


«.io 


4 


1.2 


1.4 


.4 


17 


57 


142 


1.5 


172 


90 


.07 


.10 


4 


1.2 


1.4 


.4 


19 


42 


99 


.7 


94 


"120 


.10 


.10 



2.4 

2.3 



4.9 

1.2 



1.4 

.2 



.5 
.2 



4.4 

1.7 



1.2 
1.5 



Troco 
Troco 



.7 Troco 

.4 Wo 
.1 0 



1.0 Troco 
1.9 Troco 



.7 Troco 



CD 



1.7 
.7 



Troco 
Troco 
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(A) 



(•) 



It) 



(n in w 

1.0 * 17 42 



1 eajffln- 



1 eajffln- 

1 cup 

1 cue- 

1 cake 



1 coke- 
1 ceke- 



plt 

secttr — 



pit— 
sector- 



pit— 
sector- 



pit- — 
sector- 



444 Pltln. 3-tn 41m., 1 1/2 In 
hleh. 

Fran e>1x, tff , aillk; 
447 darn, 2 3/l-1n 41**.. 1 1/2 

in hlef!." * 
441 Ml ft (an noeoTos), mrlcM, 

cookeo. 

449 hoot las, chaw mln, cannee— - 

Pancakes, (4-1n 41m.): M 

450 euckwheet. mat frm e>1x (with 

euckwheet 1*4 enrlcheu flours), 
tee ant mm •44*4 
Main: 

.51 Nam frm hem raclpt uslne. 
enriched flaur. 

452 Nam frm mi* with tnrlchet 

flour, aff enf t>11k eOeoe. 
,» - Pit*, p lac rust met with enriched 
flour, veojetaole shortening 
(9-1n 41m.): 
Apple: 

453 Uhole- 

454 Sector. 1/7 tf pla 

9eneno cram: 

455 Uhole 

454 Sector, 1/7 af pla — 

91ueeerry: 

457 Who It-- — 

454 Stctor, 1/7 of pie 

Cherry: 

459 Uhtlt 5 

440 Sactar, 1/7 af pla 

Custart: 

441 WW It 

442 Sector, 1/7 af pla 

Lemn werlneue: * 

443 Uhtlt- v 

444 Sactar, 1/7 af pit- 

HI net: 

445 Uhtlt- 

444 Sactar, 1/7 af pla 

Poach: 

447. Uhtlt- 

441 Stcttr, 1/7 of pit- 

Pecan r 

449 Uhe)t~#— - 

470 • Sector," /7 tf pit- 

Pomkln: 

471 Uhtlt- 

472 Sactar, 1/7 af pit- 

473 Pltcnott (haw raclpt) mot with 

anrlchto flour anil vemtaole 
shertenlm, ttkeO. 

474 Piecrust tlx with enr lento flaur 

e*4 vemtmlo shtrttnlnf, 10-ti 
pkf . prepare* *nt takef. 

"Ame with vemtaole shertenlne. - 

'•rrooucts ere cemtrclal unless tthenrist specified. 

"P%»m with enrlchN floor ant teeetakle shortenlne except for tocaroons which to 

"Applies to yellow varieties; white varieties contain only a trace, 

"Contains vtfttoolt shtrttnlnf ant eutttr. 

"Matt vlth com oil. 

"*Mt with rofiilar mrmrlnt. 

''Applies to aretuct met with yellow cenaatol. K 
* "htot with enr 1 chat Oeotnaeo cerhmal ant enriched floor. 



pie- 
sector- 



pie— 
stc tar- 



pit— - 
sector- 



»1e 

sector- 



pie-— 
sector- 



pit 

sector--— 
pie shell. 



9- in 41m.— 



Piecrust for 2-crust pie, 
9-1n 41m. 
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2.0 


4 


925 


20 


3.450 


42 


199 


27 


9 


101.0 


44.2 


423 


399) 


950 


25.9 


1,015 


1.320 


1.90 


.95 


4.9 


Irect 


119 


'20 


495 


4 


27 


4 


0 


14.4 % 


4.3 


91 


55 


122 


3.7 . 


145 


190 


.24 


.14 


1.0 


Trece 


910 


59 


1,920 


39 


102 


37 


4 


37.5 


14.9 


223 


494 


929 


7.3 


1,459 


22.490 


.74 


1.27 


7.0 


Trtct 


130 


59 


275 


5 


15 


5 


4 


5.4 


2.4 


32 


99 


90 


1.0 


201 


3,210 


.11 


.14 


1.0 


Trace 


490 


15 


909 


11 


90 


14 


4 


24.1 


14.9 


79 


25 


90 


3.1 


s 99 


0 


.47 


.40 


5.0 


0 


320 


19 


1,495 


20 


93 




7 


39.7 t 


23.4 


191 


131 


272 


9.1 


179 


0 


1.6' 


.79 


9.9 


0 



net contain flour or ihorten'nf. 

6 



CD 




229 



230 



\ 



TAM.I 2.- NUTAITtVI VAIUI9 OF TMi ID49U FART OF FOODS • CcMtaua* 



(A) 



47S 



471 

477 



411 



"497 



492 

493 
494 

495 



500 
SOI 



OHAM PftQOUCTt-Gaa. 



Mm (chanta) fetkai, 4 3/4>1n 
ttcttr; V9 tf 12-1n 41«. 



Plain, lirft html • 

with til (cacaaut) Mi salt 
atW, larft feamtl. 



1 cup-- 
1 cup— 



Ctattt--- " 1 | 

•rttltls, mM with atrlrtat 

fltar: > 
Dutch, talttai, 2 3/4 by 2 5/t 1 prtttal — • 

1n % 

Thin.' twlttti, 3 1/4 fey 2 1/4 10 artUalt- 
fey 1/4 In. 

Stick, 2 1/4 In lonf"- 10 prtttal »- 

tic*} whltt, MfidNi: 

Instant, rtMy^ta-stna, hat — 1 cup— 

LMf trait: t 

KM 1 CUp- ' 

Caatti, snrvan hit -- 1 cup- 

ParMHti: 

Han* - — 1 cup-- 

CNM, MTV* fett- .1 CUp- 

9*1 It, anrlchai:" 
w C initial : 













Pm 


























/ 


(C) 


fm4 
mm* 

(0) 


ft* 

IMA 


fm 

in 


im- _ 

UvUti 




Lift* 
fcjit 

(0 


Hytrin 

(1) 


W 


Hmv 

(L) 


- km 
|M| 


Nov. 
(*1 


Vium* 
■Avmm 

(O) 


in 


a** 

fUmn 

(Q) 

SSE 


Mac* 


AtMTtiC 

«*a 

(J) • 


Gmmi 
40 


nrr» 

«M £ 

4S 


145 


i 


4 


1 .7 


1 .5 


a a 


22 


n 


•9 


1.1 


17 


lM»f 
MM 

• 230 


MmV 

aMMt 

0.1C 


0.11 


MmV 

#MMJ 

1.C 


MmV 

JMMI 

4V 4 


c 
t 


^4 
3 


25 
40 


i 
i 


Traca 


Track 

J. 5 


.1 
.2 


.2 
.2 


5 
5 


1 
1 


17 
If 


.2 
,2 








.01 

.0! o 


.1 
.2 


0 
0 


3S 


4 


135 


2 




.5 


.2 


.4 


30 


2 


47 


.5 








.02 


.4 


0 


11 


5 


40 


2 










12 


4 




.2 


21 


0 


.05 


.04 


.7 


0 


(0 


5 


235 


i 










44 


13 


71 


.9 


71 


- 0 


.20 


.15 


2.5 


0 


3 


5 


10 Tract 


Tract 








2 


1 


. 4 Tract 


4 


0 


.01 


.01 


.1 


0 


145 


73 


110 


4 


Tract 


Tract 


Tract 


tract 


40 


5 


31 


1.3 




0 


.21 


(") 


l!7 


0 


US 
205 


12 
73 


C70 

225 


12 
4 


Tract 


.2 
.1 


,2 
.1 


.1 


141 

SO 


44 

21 


174 


1.4 
1.1 


170 
57 


0 
0 


.. .11 
.23 


.Of 

.02 


45 

2.1 


0 
0 


115 

175 


10 
73 


OS 
IM 


14 
4 


Tract 


.2 
.1 


.1 
.1 


.2 
.1 


150 
41 


in 

31 


370 
100 


5.4 

'1.4 


271 

75 


0 
0 


.11 

.11 


.07 
•<* 


4.5 

. 2.1 


0 
0 



m '\ttt>, 2 



1/2-ln 



CI atari Mf < 

41 at., 2 In MM. 
Frsntfurtar. tni fettfenrftr (I 

par 11 1/2-M pka.). 
Pari. 3 3/4-1* 41m., 2 In 



1/2 



MM. 

ftatla tr awMarlM, 11 

fey 3 fey 2 1/2 In. » 

■ MM 1 



FrM mm raclpt: 
i ClavtrlMf, 2 1/2-1" Mm, 

2 In MM. 
Spathtttl, atrlchM, ctafcai 
Flm attft, "al 
fett. 

Ttnptr attft, ttrvM hat 

Spaffetttl (Mrlchti) In taaaU 
sawct with cMttt: 
FrM Mm rvclM- — — — 



Spaffetttl (Mrlchtal) with Mat 
Mils Mi tUMta nauct: 
FrM hMt raclpt- — 



TMttar pattrlM - — 

Wafflaa. Mia with Mrlchti flaur, 
7-lnilM.:" « 

FrM Mm raclan— 

FrM ala, tff Mi alia. 



1 ml* — 


24 


k 27 


95 


2 


2 .4 


.7 


.5 


14 


20 


23 


.5 


25 




29 


31 


95 


2 


2 .4 


.4 


.4 


15 


21 


24 


.5 


27 




40 


31 


120 


3 


2 <5 


.1 


.1 


21 


30 


34 


.9 


39 


1 rail : — | — 


SO 


25 


155 


5 


2 .4 


4 


.5 


30 


24 


44 


1-2 


41 




135 


31 


390 


12 • 


4 .9 


1.4 


1.4 


75 


59 


115 


3.0 


122 




35 


' 24 


120 


3 


3 .1 


1.1 


.7 


I . 
20 


14- 


3* < 


.7 


41 



1 cup-- 

1 CUP-*' 



1 cup 

1 cup — • 



1 cup— — — 
1 cup— — — 
1 paltry 



1 waffla 

1 Mfflt 



130 
140 



250 
250 



249 

250 
50 



75 
75 



94 

73 



77 
90 



70 
79 

12 



41 
42 



190 

155 



290 
190 



330 19 
290 12 
200 3 



210 
205 



2.0 
.5 



3.3 
2.2 



2.3 
2.9 



5.4 

.3 



4.3 

3.3 



.7 



.» 
3.9 



1.4 

1.2 



39 
32 



37 
39 



14 

11 



SS 
70 



90 135 
40 99 



1.4 

1.3 



2.3 
2.1 



39 , 124 239 3.7 
29 S3 113 3.3 
39 "54 °I7 1.9 



29 

27 



95 

179 



130 
257 



1.3 
1.0 



103 
IS 



409 

303 



Tract 

Traca 

Tract, 

Traca 

Tract 



4,090 
930 



995 M90 
245 1.000 
••74 500 



109 
144 



250 
170 



.10 
.11 
.14 
20. 
.54 

.12 



.20 



.09 .9 Tract- 

.07 .9 Tract 

.10 1.3 Tract 

.12 1.7 Traca 

.32 4.5^ Traca 

.12 1.2 Tract 



.23 .13 1.9 



.11 1.5 



.25 .19 2.3 
.35 .29 4.5 



13 
10 



.25 .30 4.0 22 
.15 .19 2.3 5 
.If .17 2.1 ") 



.23 1.4 Tract 



CO 
CO 



.9 Tract 



231 



/ 



232 



(•) 

IhMt ft Mrs: 
AlUpurpasa ar faarily flaur, 
anr lc baa': 

Slftad, : ?aan U 1 cuf* 115 

503 IMslftad. I»0WH — -- 1 cut- 125 

504 Caka ar pastry flaur, anrlcnad, 1 cup -— - 94 

Siftt*, Spoonud. 

505 . Salf-rlsluf , anrlcnad, unslftad, 1 cut- -"- -— 125 



502 



SOt W»1a-whoati frm hard whaats, 1 cut- 120 

stlrra*. 

lIQUatCS (DAY), NOTf, KIM; MLATCD PW00UCT1 



shollad: 

507 Choppad (about 130 aluonds) 1 cut 130 

SOt Sllvtrsd, nut pros sad sown 1 cup- — 115 

(•taut 115 ataunds). 
klitt, dry: 
Canton varl atlas at Groat North- 
am, navy, anal athors: 
Coaaad, dralnod: 

509 Great Nttttarn- — .- 1 cut 110 

510 Ha (navy) 1 cut 190 

Cannad. solUs-ana" HouU: * 

Whlto with— 

511 frankfurters (si lead)- — 1 cut— 255 

512 Pork anal ttaato uuer 1 cut- — - --- 255 

513 Pork an* watt saoca 1 cut* - 255 

514 Nad kldnay 1 cut- 255 

515 Una, cookad, drained- 1 cut- 110 

51f llackaya paas, 4ry, cookad ( jlth 1 cut* — - 25b 

rosloual coofclof HouU). 

517 lra-11 nuts, shollad (•-• 1ar;u 1 oz 21 

kamals). 

511 Cash** nuts, raastad In oil* - 1 cut — 140 

Coconut mi t, frash: 

51 9 Ploco, about 2 by 2 by 1/2 in — 1 ploco- 45 

520 Shrtddtd or aratad, nut arutsad 1 cut — - — -- 90 

521 F11barts'(haza1nuts)» choppad 1 cup- - 115 

(about 10 karnals). 

522 lontlls, unola, cook«d 1 cut- 200 

523 Poanuts, root tad 1n oil, saltad 1 cup- 144 

(whala, halvos, c haptad ). 

524 Paanut but tar — 1 tbsp- II 

525 Paas, split, 4ry. cotkatf 1 cup 200 

521 Paeans, choppod or placas (about 1 cup Ill 

120 laroa halvas). 

527 PuupklR ana squash karnals, try," 1 cup- 140 

nulla*. 

521 SunMoHor saatfs, try, nulla* 1 cup 145 

Walnuts'. 
Hack: ; 

529 Choppad ar brakan karnals 1 cup - 125 

530 Ground (flauly) 1 cup N 

531 Pars tan or foolish, choppod 1 cut- 120 

(about (0 halvas). 0 

"Crust nodo with v*?*tab1a short on In- and onrlchod flour. 
"«•<** ulth waotablo shortanino. 

^'Product nay or nay not ba anrlcnad ulth riboflavin. Consult tho labal. 
"Value vartas wHh tha brand. Consult tna labal. 



233 



<cj W gj if) (O (W) (I) <|) W <U (M| <M) K» IP) (01 <*) ffl 



12 


420 


12 


1 


0.2 


0.1 


0.5 


9* 


11 


100 


3.3 


109 


S 


0.74 " 


0.41 


C.I 0 


12 


455 


13 


1 


.2 


.1 


.5 


95 


20 


109 


3.4 


119 


0 


.n 


.50 


4.4 0 


12 


350 


7 


1 


.1 


.1 


.3 


74 


14 


70 


2.1 


91 


0 


.•i 


.34 


5.1 0 


12 


440 


12 


1 


.2 


.1 


.5 - 


93 


331 


513 


3.4 




0 


.to 


.50 


C.C 0 


12 


400 


If 


2 


.4 


.2 


1.0 


•5 


49 


.444 


4.0 

P 


444 


0 


.44 


.14 


5.2 ' 0 


5 


775 


24 


70 


5.4 


47.7 


12.1 


25 


304 


•55 


4.1 


1,005 


0 


.31 


1.20 


4.C Traca 


5 


190 


21 


•2 


5.0 


42.2 


11.3 


22 


249 


540 


5.4 


IN 


0 


.21 


1.0* 


4.0 Traca 


19 


210 


14 


\ 








, 


3* 


90 


244 


4.9 


749 


0 


.25 


.13 


1.3 0 


19 


225 


15 


1 








40 


95 


291 


5.1 


• 790 


o 


.27 


.13 


1.3 0 


71 


3*5 


19 


'9 








32 


94 


303 


4.1' 


444 


330 


.11 


.15 


3.3 Traca 


71 


310 


11 


7 


2.4 


2.1 


.1 


41 


131 


231 


4.4 


53* 


330 


.20 


.9* 


1.5 -5 


4* 


3IS 


If 


12 


4.3 


5.0 


1.1 


54 , 


111 


291 


5.9 








.15 


.10 


1.3 


71 


230 


15 


1 








42 


74 


271 


4.5 


473 


10 


.13 


.10 


1.5 


14 


210 


11 


1 


, 








49 


55 


293 


5.9 


1,143 




.25 


.11 


1.3 


10 


T90 


13 


1 








35 


43 


23« 


3.3 


573 


30 


.40 


.10 


1.0 


5 


115 


4 


19 


4.9 


1.2 


7.1 


3 


53 


194 


1.0 


203 


Traca 


.27 


i.03 


.5 


5 


715 


24 


44 


12.9* 


35.4 


10.2 


41 


53 


522 


5.3 


•50 


140 


.40 


1.35 


2.5 


31 


155 


2 


11 


14.0 


.9 


73 


4 


f 


43 


.1 


115 


0 


.02 


\oi 


.2 1 


51 


275 


3 


21 


24.1 


1.1 


.5 


• 


10 


74 


1.4 


205 


0 


.04 


m 


.4 2 


C 


730 


14 


72 


5.1 


55.2, 


7.3 


19 


240 


344 


3.9 


•10 




.53 




1.0 Traca 


72 


210 


11 


Traca 








39 


50 


23* 


4.2 


491 


40 


.14 


■ w \ 


1.2 ' 0 


2 


•40 


37 


72 


13-7 


33.0 


20U7 


27 


107 


577 


3.0 


971 




.44 


.19 N 


24. • 0 


2 


95 


4 


• B 


1.5 


3.7 


2.3 


3 


9 


•1 


.3 


100 




.02 


.02 


>2.4 0 


70 


230 


IS 


1 








42 


22 


17B 


3.4 


592 


10 * 


.30 


.It 


Kl — 


3 


no • 


11 


•4 


7.2 


50.5 


20.0 


17 


44 


341 


2.1 


712 


150 


1.01 


.15 


1.V 2 


4 


775 


41 


45 


11.1 


23.5 


27.5 


21 


71 


1,102 


15.7 


1,31* 


TOO 


.34 


.27 


" )- 


5 


•10 


35 


•9 


1.2 


13.7 


43.2 „ 


29 


174 


1,214 


10.3 


1,334 


70 


2.14 


.33 


7.1 « — 


3 


715 


21 


74 


4.3 


13.3 


45.7 


19 Traca 


713 


7.5 


575 


310 


.29 


.14 


.9 


3 


500 


11 


47 


4.0 


1.5 


29.2 


12 Traca 


454 


4.1 


3*1 


240 


.14 


.09 


.4 


4 


710 


11 


77 


1.4 


11.1 


42.2 


19 


119 


m\ 


3.7 


540 


40 


.40 


.14 


1.1 2 



\ 



-A 




TASif 2.- NUTMTIVi VALUC4 OP THf f DUKE PART Of FOOOt C«MMaU 







IM 


(C) 


V>) 


(t) 


<tat 




CWM 



Iran 




VlUMM 


TNmmm 


**• 


Niwn 


Awwtec 




mm* 










Kid 


(M) 


<N) 


KM 


(?) 


W) 


W 


(S) 




«*»- 




4Mb- 


Mm- 


MMt 


Mm- 






•«n 


r - • 


gmmt 






Tract 


17 


0 


Tract 


0.03 


Tract 


0 


0.1 


277 


0 


0. 02 


.07 


A 1 

0. J 


o 


3.3 


534 




.04 


.24 


t aj 




Z.7 


231 


Tract 


.05 


.20 


> 7 




Tract 


$7 


MO 


Tract 


.04 


Tract 


Tract 


.4 


54 


Tract 


.01 


.OS. 


.1 


Tract 


.3 


104 


§0 


.(X 


. 10 




Tract 


4.4 


553 


30 


.02 


!l4 


!t 




.4 


143 


Tract 


10 


.05 


2.1 


Tract 


.3 


1 




Tract 


Tract 


Tract 


• 0 


.3 


42 


Tract 


.01 


.03 


.1 


Tract 


.1 


1 


0 


0 


Tract 


Tract 


0 


.5 


1 


0 


0 


0 


0 


0 


.5 


2 


0 


0 


Tract 


Tract 


0 


.5 


227 


10 


. 04 


.21 


2 


1 


,| 


142 




!oi 


!o3 


!i 


0 


!l 


11 


0 


Tract 


.01 


.i 


Tract 


.2 


11 


Tract 


Tract 


.01 


Tract 


Traca 


.1 


12 


Tract 


Tract 


Traca 


Tract 


Tract 


.3 


14 


Tract 


Tract 


.01 


Tract 


1 


.2 


11 


Tract 


Tract 


Tract 


Tract 


1 


.1 


104 


Tract 


, .01 


.03 


.2 


0 


.$ 


107 




.02 


.04 


.2 


Tract 


.9 


113 




.01 


.01 


Traca 




3.2 


5*4 




.02 


.04 


.4 




:.i 








.02 


Tract 




.i 


1 


0 


0 


0 


0 


0 


7.5 


757 


0 


.02 


.07 


.4 


0 


.2 


i 


0 


0 


0 


0 


0 


Tract 


Tract 


0 


0 


*i 


0 - 


0 


Tract 


Tract 


0 


0 




0 


0 


.1 


3 


0 


0 


0 


0 


0 



532 
533 



534 



531 
539 

540 
541 

542 
543 
544 
541 



544 
547 
544 
549 
550 
541 
542 



553 
544 

555 
554 
547 
554 



540 
541 
542 
543 



tUOAUt A*M>4WHT1 , 



Caka Iclatja: 
»«11t4. uMtt: 

Malt- • 

With ctctaut- 



i with »11k 



Cttctlatt i 
fcwtUr. 

534 Crtaar ftttt frm afa at* 



534 

537 



Wtltt — 

Catty: 

Caraaals, plait tr catctTata 

CNtCtUU: 

Milk, plait- 

SatltMatt, Mall pltctt (40 
par at). 

Cfcactlato-caatat ptatuU 

Fanttot, wcMtW (tint i, cat* 

ctft, tttar). 
Futat. cttctuu, plait-* 



Htrt~ 

NarskBalltM 

CNact1att»f1avtrf4 I 

pmtari (aatvt 4 kttpftf tap 

par at): 

With ntftfat 4ry «11k 

Ulchaut artlk 

Hatty, itrtltat tr utrtcuu 



1 cup 94 

lor-—. 144 

1 cup- 275 

1 cup- — 245 

1 cup- -- 319 

) ti- - 29 

1 at—— — - 24 

1 cup tr 4-t* pkf- 170 

1 ti n 24 

1 tt - 24 

1 ti— 24 

1, « 24 

1 tl— - 24 

l at 24 



1 at— —-w — 

1 at 

1 tttp- 

1 tttp 

1 packtt 

Jul Hat 1 tatp- 

1 pacfcat - 

Steal ata-fiatartP Urup tr 
tappltp: 
THIt typa- — * 

Futtt tm* 

Htlttatt, catt: 

LlpM (first 11 tract Ian) 

I lacks trap (ttlrt wtract 1a*)- 

TtlftPlanaa. cklafly cam, 
HfM mi Part. 
Sa fari: 

Pratt. prtaat4 4^^-- ----------- 

Wplto: 

firatul ttt4* — — — 



1 fl ti tr 2 tttp— 
1 fl ti tr 2 tttp-- 

1 tttp • 

1 tttp 

1 tttp- 

1 tttp 



1 cup— 



H f tat, t| 



. i cup— 

1 tttp 

1 packtt- — 

Into 1 cap- 



24 

24 
21 
20 
14 
14 
14 



200 
12 
I 

100 



14 

15 



295 
405 



1,034 
430 



11. 1.200 
4 115 



1 
1 

1 
4 

4 

12 
1 

17 



2 
1 

17 
29 
29 
29 
29 



145 
' 440 



105 Tract 



0 
13 

34 

14 

21 
3 

9 

41 

12 
1 



115 1 3 

100 Trtct Traca 

110 0 Traca 

90 1 Tract 



100 5 1 

100 1 1 

45 Trtct 0 

SS Traca Traca 

40 Vaca Traca 

50 Traca Tract 

40 Tract Traca 



0 

11.0 
23.4 

5.1 
12.7 

1.4 

5.5 
34.2 

4.0 
,1 



.5 
.4 



0 0 
.9 Traca 



11.7 

4.7 

5,1 

1.1 

3.0 
19.4 

4.7* 
.3 

1.4 



.3 Traca 
.2 Tract * 
0 0 



34 


32 


90 


1 


1 


.5 


.3 Tract 


34 


25 


125 


2 


5 


3.1 


1.4 .1 


20 


24 


50 










20 


24 


45 










21 


23 


55 










21 


24 


40 


0 


0 


0 


0 0 



75 
124 

145 

143 

240 

22 

14 
57 



21 
25 
24 

23 



20 
25 
17 
14 
10 
13 
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24 

20 

13 
II 
14 
15 
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10 

145 

94 

44 

42 

45 

51 

33 
4 
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2 

50 
304 
214 

34 

i 

35 

45 

255 



147 ' 
9 
1 
4 
3 
4 
3 



4 
44 

33 
137 
35 
9 



2 


420 


0 


0 


0 


0 


0 


212 


147 


1 


770 


0 


0 


0 


0 


0 


194 


0 


1 


45 


0 


0 


0 


0 


0 


12 


0 


1 


23 


0 


0 


0 


0 


0 


1 


0 


1 


344 


0 


0 


0 


0 


0 
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0 
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44 

1 

; 2 
1 
1 
1 



to 
o 
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VtOCTMU AND VffOf TAM.I MJOOUCTI 



544 

MS 

544 

547 



570 



CaaM4. trtfn 
Cuts Mtf t«M. 1 1/2- U 2-«a 
iMftkt: 

FrM raw- 

frm fr tm 

SMtrt, 1/t-lt 41m. tt mm: 

FrM raw- — 

FrM frwta- — 

1/2-«a ifM. tt 



LfM, MMMM MM, fraiM. 

cmm4, traW: 
TMck-saatat tmt (F aNMtt S) 
nit-Hffli tmt (May 1 fats J 

S trMw 

F ram* raw* (eats a*4 Frawct 
«ylt). 



1 cat— 

1 CM~ 



4 
4 

4 SMars- 



1 cut — 
1 CM— 



i tw- 



in 

573 
574 



575 



57« 

577 



579 
579 



Cuts -- -< 

Franc* styla- 

Cmm4, 4ra«Mt Miff* 
(cats). 
TtllawtrMi: 
Ctakaf. 4Va(aa4: 
frm raj (cats Mi Franca 
stjrlt). i 

FrM fraiM (cats) 

cmm4, «h«m4 una 
(cats). 

mm, Mtara. Sm mm, 4ry 
(ftMt 504-515) m4 41*cUyt 
M*s. ary (ftM 511). 

MM sarauts (aaaf ): 



1 cut— 
1 ea.- 
1 caa— 



1 cut— 

1 caa- 
1 cua- 



1 caa— 
1 caa— 



2 Mttl- 

1 caa— 



1 caa— 
1 car— 
1 cwa- 



CmmJ. arafaM 

Nats: 

CaaMa, tralaat. MtlaJ: 
Mala Mats. l-Sn ilM.— 

Olcaa ar site* 

CaaaM, trafaat salt as: 

Mala Mats, smII 

Oleat* ar slfcM 

544 Mat fi HM , 1m vat m4 stam, 
caafcM, «raf*a4. 
•lacktyt Mat* faaatura saaas, 
caakM m4 a>alMt: 

FrM raa— — — — 

FrM fratan- 

aracctll, caatef, 4rafaa4: 
FrM raw: 

SUIk. aatfaa s1»a- 1 sUlk 

SUIks cat faU 1/2-ta a* teat- 1 cut- 
FrM fraiM: 
S UIk, 4 1/2 U 5 fa iMf— 1 sUlk 
Chaaat4--- -------------------- \ cm~~ 

amsstls ipraats. caafcM, iralMt: 
frm rat*. 7-4 MrMts (1 1/4- U 1 cat— 

1 1/2-«a 4(m.). 
FrM fraiM 1 cut— 
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S41 
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S49 
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5M 

590 



HI 
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1 caa— 
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93 


40 


40 


94 


10 


40 


92 


15 


40 


93 


15 
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74 


170 
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If 
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92 


30 
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92 


35 
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92 


35 
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92 


30 
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93 


30 
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92 


35 
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92 


30 
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49 


35 
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91 


35 
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91 


30 
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•1 


55 


140 


49 


40 
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49 


45 
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94 


25 


ICS 


72 
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44 
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140 


91 


45 
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91 


40 


30 


91 


10 
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92 


50 
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44 


55 
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44 
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— 


5 


30 


M 


1:1 


245 


1.310 


0.23 
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2.0 


34 
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f 
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1.S30 


.25 


.23 


1.1 


41 
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— 


2 


13 


30 


.4 
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S40 


.10 


.11 


.1 


11 
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2 


13 


40 


.7 


143 


470 


.10 


.04 


.7 


11 
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3 


15 


42 


1.5 


133 


140 


.OS 


.04 


.1 


12 


Trtft 


— 








32 


34 


153 


2.9 


724 


390 


.12 


.09 


1.7 


29 


Trtct 


— 





— 


40 


13 


227 


4.7 


709 


400 


.11 


.09 


2.2 


22 
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— 


7 


13 


« 


.1 


149 


140 


.09 


.11 


.1 


15 
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— 
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• 


54 


43 


.9 
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710 


.09 


.12 


.5 


7 


Trtct 
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• 


49 


39 


1.2 


177 


190 


.04 


.10 


.4 


9 


Trtct 
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7 


11 


34 


2.0 


124 


130 


.04 


.07 


.4 


5 


Trtct 






— 


4 


13 


44 


.4 


149 


240 


.09 


.11 


.1 


11 
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4 


47 


42 


.9 


221 


140 


.09 




.5 


I 












41 


34 


2.0 


124 
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.04 


.07 


.4 
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Trtct 
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20 


17 


1.41 
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20 


.14 


.14 


.1 


20 


Trt:t 








7 


21 


40 


1.1 


195 


30 


.11 


.13 


.9 


• 


Traca 








7 


14 


23 


.5 


204 


20 


.03 


.04 


.3 


1 


Traca 








12 


24 


39 


.9 


3S4 


30 


.OS 


,07 


.5 


10 


Traca 








14 


30 


29 


1.1 


247 


30 


.02 


.01 


.2 


s 
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15 


32 


31 


1.2 


244 


30 


.02 


.OS 


.2 


5 
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5 


144 


3i 


2.1 


441 


7.400 


.10 


.22 


.4 


22 


1 








30 


40 


241 


3.5 
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S40 


.50 


.11 


2.3 


24 


1 








40 


43 


244 


4.1 


573 


290 


.44 


.19 


2.4 


IS 
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• 


154 


112 


1.4 


441 


4.500 


.11 


.34 


1.4 
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7 
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91 


1.2'. 
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3.440 


.14 


.31 


1.2 
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12 


17 


.2 


44 
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.2 
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9 
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1.3 


392 


4.410 


.11 


.22 


.9 
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10 


so 
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1.7 
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33 


95 
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.9 
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70 
M 
141 

70 


92 
92 
94 
90 
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20 
30 
20 


1 
1 

2 
1 
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Tract 
Tract 
Tract 


— 
— 


— 



— 



4 
5 
1 

5 


34 
44 
14 
29 


20 
21 
29 ' 
25 


0.3 
.4 
.4 
.1 


113 
210 
231 
1M 


90 

120 
190 

30 


0.04 
.05 
.04 
.01 


0.04 
.05 
.01 
.04 
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.3 
.4 
.3 


33 
42 
41 
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70 


92 


IS 


2 
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3 


47 


31 


.1 


1M 


140 


.04 


.01 


.2 


39" 




75 


95 


10 


1 


Tract 


— 


— 


— 


2 


32 


30* 


.5 


190 


110 


.04 


.03 


.5 


19 




170 


95 


25 


2 


Tract 
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4 


252 


51 


1.0 1 


314 


5,270 


.07 


.14 


1.2 


21 




72 


M 


30 


° 1 
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7 


27 


21 


.5 
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7,930 


.04 


.04 


.4 


1 




no 
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M 

91 


45 
50 


1 
1 
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11 
11 


41 

51 


40 
41 


.1 

.9 


375 
344 


12,100 
11.210 


.07 
.» 


.01 
.01 


.7 
.1 


9 
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21 


91 
92 


45 

10 


1 

Tract 


Tract 
Tract 
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2 


47 

7 


34 
, 1 


1.1 
. 1 


1* 

51 


23,250 
3,190 


.03 
.01 


.05 
.01 


.1 

. 1 / 


3 




. 115 


91 


. 31 


3 


Tract 




- 




1 


29 


14 


1.3 


339 


70 


.13 


.12 


.a 


90 




12S 

in 


93 
94 


30 
30 


3 
3 


Tract 
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5 
1 


21 
31 


53 
II 


.9 
.9 


211 

373 


10 

50 


.11 
.07 


.10 
.09 


.a 

.7 


19 

74 




40 


94 


5 


Tract 


Tract 








2 


11 


11 


.1 


, 13* 


110 


.01 


.01 


.r 


4 




120 


94 


20 


1 


Tract 








5 


47 


34 


.4 


* 409 - 


320 


.04 


.04 


.4 


11 




190 
170 


90 
90 


II 

SO 


7 
5 


1 
1 








10 
10 


357 
299 


99 

•7 


1.5 
1.7 


4H 

401 


14,120 

11,5*0 


.21 
.10 


.31 

.24 


2.3 
1.0 


144 
51 




140 


74 


/TO 


z 


1 








11 


2 


19 


.5 


151 


•'310 


.09 


.01 


1.1 


7 




229 
1(4 


73 
77 


120 
130 


4 

5 


1 
1 








27 
31 


4 

5 


121 
120, 


1.0 
1.3 , 


291 
304 


•'440 

"sn 


.11 

.15 


.10 
.10 


2.1 
2.5 


9 

a 




254 


71 


210 


5 


2 








51 


t 


143 


1.5 


241 


"•40 


.01 


.13 


2.1 
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111 


71 
71 


175 
140 


5 
4 
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43 

33 


1 
t 


153 
tl 


1.1 

.a 


204 
140 


•'740 
"M0 


.01 

.05 


.13 
.01 


2.3 
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11 
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2t 


95 
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.3 
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45 


70 


.01 


.01 
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vamaju amp vtotTABii ■noouera-oa* 

vtrlttltt: 



19) 



591 
594 



597 



Cttratly ttnana tr sl1ct4> 
Flatly sarattfal tr caaaaat-- 

Castai, a>a1attV---t — . 

Rat, raw, cttrttly m rails 4 tr 

•lie*. 

Saw/, raw* catrstly strailal tr 
•lies*. 

Csstttt, ctltry (a 1st calltt 
at-Ual tr waaatak). raw* l-l* 
pi acts. 

Catttft, Mkltt avatar* (altt 
call at aafceftay tr aakcJwy). 
caaaat, trataai. 

CarrtU: 
Raw, vltaaat crtaat aai tips. 



l oay 

l om- 

1 Cat- 

1 cat— » 



i cta- 
l cap- 



401 

aOt 



Haalt, 7 1/2 ay l 1/a la, ar 
strips, 2 1/2 u 3 ta lata,, 
trataf--*** —»———— ------ 

Caaaai (crataaiaa cats), ar a Imt 



403 



1*7 



110 
in 



in 



113 
114 



115 



in 

• 17 



SI leaf, aralaai salt* 

Strain* tr jualar (aaay fta4) 
Caallflaaar: 



1 carrtt ar II strips— 

1 ca»- • 

1 cat—— — 

1 cup - 

1 at (1 J/4 ta I tats)- 



Caaaat, trains*: 

Fraa raw (flaaar aaat) 

Fraa fraaaa (flantrtta) ■ 

Calary, rascal tyat, raw: 
suit, larft aattr, • ay l 1/2 
la, at raat aai. 

' Fltctt, HcaaV— r— • 

Callarts. cat***, fralat*: 
Fraa raw (latvss vttaaut \tm 

Fraa fraaaa (ckaaaat) *» 

Cara, sasatt 
Caaaat. art lata*: 
Fraa raa,»aar S ay 1 1/4 1a- 
Fraa fraaaa: 
Car, S la lata 



1 cap- 



1 stalk- 

1 cap— 

)- 1 cap— 
- 1 cap— 



1 tar*' 
— 1 tar 41 



Craaa ityla- — — — — 

Maalt karat 1: 
Vacaasi pact—— — — — — 

wn sack, art 1 aai sal las— - 
Saa ll at l a ys pats. 
( Itaas laVMI). 
Cacaassr sllcas. VI la taick 
(laraa, I l/a-lB llaa.; saall, 
1 j/4-la tlaa.): 
Wta aatl — — • — — — - — 



1 cay — 



1 cat— 
1 eaa— 



to 

O 
CO 



I larat tr a saa 11 sllcas 



9 . 
ERIC 



239 



,240 



w m 

111 Without attl I 1/? lartt tr t so»U 

PIKII. 

170 DtottllWi srotnt, coottt, trains*- 1 cut 

121 Eollvt, curly (InclutlfMj tscarolo), 1 cup 

raw, fatll a 1 acts. 
Ktlt. coots*, trains*: 
Frsw raw (Itavts wither itw 
ant wltr'lts). 



122 
423 



424 

125 



427 
421 
429 



frm frottn (liaf stylo) 

lattuca, raw: 
•otttrfttt*. at ttsttn tytts: 
Hoot, 5-1n tlsw- • 

IttVtt 

CM 



1 CM*-. 

1 cup— 



I- 1ft tlaw— 

1/4 tf hot* 

p locos, c htpps* tr »hr s**t* -- 



1 tutor tr 2 Inner tr 3 
hasrt Itavts. 



Ltostlttf (hunchlnf varlttltt 
Inclutlnt, rtMln* tr cos), 
c h appat tr shratott flocts. 
130 Psjshriaw a . raw, sUctt or chtppttV 
I3t Hustart pi tans, without stows at* 
■14HH. cwattt, trtlnot. 

132 Okra tot*. 3 hy 5/1 In. cotko* 

Oil ma: 
Pfcturt: 



1 c «t 

1 cut 



1 cup 

1 cup 



133 CUtppt* 1 cup 

134 SI let*- 1 cut 

135 Ctwho* (whtlt tr sllcot), 1 cut * - 

trains*. 

134 Yaw* sroon, bulk (3/1 in Urn,} Julrn 

anat-wfcltt portion tf top. 

137 Parti oy, raw, chapp a t 1 that 

I3t Parsnips, carta* (tics* or 2-1n 1 cup 

ItftftftS). 

Poas. 



Ml 
142 



443 



144 

447 



144 
149 

450 



151 



Whola, trains* stilts 

\ Strains* (ktoy ft**) 

frozon, cttts*. trains* 

rspptrs, ntt, rat, without tts*s, 
*r)s* (trtunt chill ptwttr, 
t**t* aatitnlnps). 
Ptpptrp, swatt (ahout S ttr It, 
whtlt), its* an* setts rtwovot: 

1 pot--- 

Cookt*. split*, trains* 1 pot- 

Pot a toos, ctwks*: 
lata*, pools* afttr ho kins (attut 1 pottto 

2 ptr It* raw), 
•tilt* (stout 3 ptr It, raw): 

Pstltt afttr Pt111n« 

Pttlt* ttfort -ptlllnp 

Frtncn-frlt*. strip, 2 tt 3 1/2 
In Ittf: , 

Prtptrs* frm raw— — 

Fro ion, tvtn hosts* 

Ha she* orown, prop* rot frm 

froztn. , 
Has hot, trspars* frtw- 



1 cut 

1 or (1 3/4 to 2 thsp)- 

1 cup 

1 tip- - 



1 potato 

1 potato 



10 Itrlts 

10 strips 

1 cup 



1 cup- 



105 
50 



110 
130 



220 
15 



547 

135 
55 
55 



70 
140 



104 



170 
115 ■ 
210 



4 

155 



170 
21 

140 

2 



74 

73 



154 



137 
135 



50 
50 
155 



210 



IP) ID If) iC\ [Hi III 
5 Tract Tract — 



90 ; 
93 



35 
10 



45 
40 



t 1 
1 Tract 



95 Tract Tract Tract 



94 
94 
94 
94 



90 
93 



•9 
•9 

92 



70 

20 



5 1 
1 Tract 



5 Tract Tract 



20 
30 



15 
45 
40 



Tract 

1 



2 Tract 



Traca 
Tract 
Tract 



77 
44 
42 
9 



93 
95 



P0 
13 



45 

53 
51 



15 Tract Tract 
Tract Tract Tract 



150 
15 
110 



1 Tract 
■ Tract 



15 
15 



105 
90 



135 
110 
345 



135 



j'Utlfht Inclotts cot. Without cot, wttpht Is 77 9 for Itatt 112, 121 0 for 1to» 113. 
■'last* on ytllow varlttlts. Fir whitt varlttltt, valut Is tract. 

Mtlsht Inclotts r»fust of outtr ltavss ant coro. Without thttt tarts, wtltht 1l 113 9. 
"Wtltht Inclutts cort. Without coro, wtlfht Is 539 9. 

"Valut hast* on whlto-f loins* varlttltt. For ytilow-f Its hot varlttltt, valut 1n Inttmatlo 



1 Tract — 



5 Tract Tract — 



1 Tract 
1 Tract 



4 Tract — 



4 

• Tract 



II 
4 

Z 
2 



I 



15 
10 
14 



— Tract 

23 



29 

3 

19 

1 



3 Tract 



3 Tract — 



20 



1.7 
1.1 
4.1 



1.2 
.1 

3.2 



3.3 
2.1 
9.0 



II 

17 
45 



147 
41 



204 

157 



57 
5 



101 

27 
11 
37 



44 

27 



44 

12 



42 
4 



111 

30 
12 
14 
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1.1 

1.3 



3.3 
.3 



2.7 
.7 
.3 



244 

147 



243 

2bf 



430 
40 



943 
234 
94 
145 



12.290 
1,150 



9,130 
19,440 



1.510 

ISO 



1,740 
450 
140 

1.050 



.14 
.04 



.11 
.04 



.17V- 
.07 ( . 



0.1 
3 



.20 1.1 
.20 .9 



19 

5 



102 
49 



.10- .10 .5 13 
.01 .0) Tract 1 



.32 
.04 
.03 
.03 



1.1 32 

.4 I 

.2 3 

.2 10 



4 


■1 


.1 
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2 
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45 


2.5 
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1,120 
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.1 


17 


94 


43 


.5 
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.19 
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21 


44 


11 


.9 
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.3 


17 


31 


41 


.1 
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.2 


12 


50 


11 


.1 


231 


"Tract 


.04 


.04 


.4 


15 


12 


12 


.2 


19 
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.02 


.01 


.1 


I 


7 


2 


.2 


25 
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.01 
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1 


70 


94 


.9 
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50 


.11 


.12 


.2 


11 


44 
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3.2 
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.15 


JO 


1.4 


'14 


3 


11 


.3 


21 


140 


.02 


.03 


.3 


3 


30 
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.14 


2.7 


21 


5 


4 


.3 


20 
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.2 
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7 


11 


.5 
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.04 


.04 


.4 


94 


7 


12 


.4 
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.05 


.05 


.4 


70 


14 


101 


1.1 
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2.7 


31 


10 


72 


.1 
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22 


I 


57 


.7 
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22 


I 


54 


.7 
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1.1 


11 


5 


43 


.9 
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.01 


1.3 


11 


?n 


70. 


1.4 
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.03 


1.1 


12 


50 
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I 
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40 


.17 
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SPORTS-NUTRITION POSTTEST 

DIRECTIONS: For questions 1-6, there may be more than one appropriate response. 

If no response is appropriate, leave the item blank. For questions 
7-1 05 » there is only one best resoonse. Blacken the appropriate 
bracket(s) on the answer sheet. DO NOT WRITE ON THIS TESt BOOKLET 
AND RETURN IT WITH YOUR ANSWER SHEET. 



1. What is your age group? 

a. 25 or under 

b. 26-33 

c. 34-41 

d. 42-49 

e. 50> or over 



2. What is your sex? 



a. Female 

b. Male 

3. Which of the following areas do you coach? 

a. Baseball (softball) 

b. Basketball 

c. Football 

d. Soccer 

e. Tennis 



4. Which of the following areas do you coach? 

a. Track 

b. Volleyball 

c. Wrestl ing 

d. Other Sport 

e. I do not coach 

5. What age group do you coach? 



a. Grades 1-3 \ 

b. Grades 4-6 

c. Grades 7-9 

d. Grades 10-12 

e. Other groups 

6. How many years have you been coaching? 

a. 1-3 

b. 4-5 

c. 6-9 

d. 10 or more 
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8. 

9- 
10. 
11. 
12. 
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The percentage body fat for a competitive tennis player and a competitive 
long distance runner is generally: 

a. greater in the tennis player. 

b. same for both types of athletes. 

c. less in the tennis player. 

d. independent of the sport. 

In aerobic exercise, the release of energy requires: 

a. B-vi tamins. 

b. oxygen. 

c. carbon dioxide. 

d. both a and b. 

Nutrients are transported to the cells via the: 

a. nervous system. 

b. digestive system. 

c. reproductive system. 

d. circulatory system. 

One gram of fat contains: 

a. 100 calories. 

b. 25 calories. 

c. 9 calories. 

d. k calories. 

The body's storage form of carbohydrate is:' 

a. lactate. 

b. carbonate. 

c. glucose. 

d. glycogen. 

Exercise which is fueled primarily by the oxidation of both fatty acids 
and glucose is called: 

a. anaerobic. 

b . fermentative. 

c. glycolytic. 

d. aerobic. 

Guidelines used for estimating nutrient and energy needs of groups of 
healthy people based on age and gender are the: 

a. Required Dietary Guidelines (RDG). 

b. Recommended Dietary Allowances (RDA). 

c. Recommended Nutrient Requirements (RNR). 

d. Required Nutrient Gui del ines (RNG) . 

Which of the following sporting events is primarily fueled aerobically? 

a. High jump 

b. Bench press 

c. Footbal 1 

d. ° 1500 meter swim P^dl 
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15* The food group that is a major source of fiber is: 

a. milk-dairy group. 

b. meat group. 

c. fruit-vegetable group. 

d. carbohydrate group. 

16. The American Alliance for Health, Physical Education, Recreation and Dance 
(AAHPERD) developed the 'health related fitness test to evaluate: 

a. lower back strength and flexibility. 
% b. cardiovascular fitness. 

c. flexibility and sports skills. 

d. both a and b. 

17. The minimum amount of time required for a moderate intensity aerobic 
exercise session to provide cardiovascular conditioning ^ 

is : 

a. 60-90 minutes. 

b. 45-60 minutes. 

c. 20-40 minutes. 

d. 10-15 minutes. 

18. The formula (1 calorie per kilogram body weight x 2k hours per day) is a way 
to estimate the amount of energy required to meet the needs of a male's 
daily: 

a. basal metabol ic rate. 

b. specific dynamic energy. 

c. activity energy requirements. 

d. reti nol equi va lents. 

19. The intake of energy compared to the output of energy is called: 

a. dynamic balance. 

b. energy balance. 

c. energy threshold. 

d. caloric threshold. 

20. Caffeine has been demonstrated to be an ^rgogenic aid which increases: 

a. speed. 

b. strength. 

c. f lexi bi 1 i ty . 

d. endurance. 

21. You plan to make a liquid meal to be consumed two hours before a swimming 
competition. The recipe includes 1 cup 2% milk and £ cup of peanut butter. 
Based on your knowledge of the role of fat in digestion, you should: 

a. add more peanut butter to the milk". M 

b. use whole milk. w 

c. omit the peanut butter. 

d. » use the recipe as .it is given. 
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The percentage of body weight composed of each nutrient is called: 

a. body nutrient density. 

b. lean body mass. 

c. body composition 

d. body surface area. 

23. The recommended range for weight loss for one week is: 

a. one to two pounds. 

b. five to seven pounds. 

c. eight to ten pounds. 

d. b or c. 

24. Recommended diet management for events requiring 10-15 minutes of constant 
high intensity activity includes: 

a. using a glycogen loading diet two days before the event. 

b. drinking 1-2 cups water 20 minutes before the event. 

c. drinking a beverage containing 150 milligrams of caffeinfe one hour 
before the event. 

d. taking at least 20 grams of a protein supplement for one week before 
the event. 

25. Your team has s three hour road trip to a championship event. You know 
there will be a two hour wait from the time of arrival to the start of the 
game. To optimize performance, you suggest that the team members:; 

a. take packed lunches to eat along the way. 

b. eat a' large steak "dinner before leaving. 

c. avoid eating during the five hours before game time. 

d. eat a large meal upon arrival. 

26. The recommended training heart rate range for aerobic cardiovascular 
conditioning exercise is: 

a. 95-100* of the maximum heart rate. 

b. 70-85* of the maximum heart rate. 

c. 50-75* of the maximum heart rate. 

d. 35-55* of the maximum heart rate. 

27. Nutritional status assessment includes: 
diet analysis. 

anthropometric measurements, 
biochemical analysis . 
all of the above. 

28. Which of the following recommendations would increase the probability that 
a person would have a nutritionally adequate diet? 

a. Taking megadoses of vitamin and mineral supplements regularly 

b. Regularly eating a variety of minimally processed foods 

c. Increasing portions of high protein foods when training 

d. Decreasing high carbohydrate foods when training 



a. 
b. 
c. 
d. 
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29. Vitamin B-complex and Vitamin C are soluble in: 

a. protein. 

b. fat. . 

c. carbohydrate. 

d. water. 

30. Cellular oxidation of -carbohydrate, fat, and protein releases, energy and 
forms carbon dioxide, water, and: 

a. ATR. 

b. glycogen. 

c. glucose. 

d. fat. ^ 

31. Regular intakes of 10 times the Recommended Dietary Allowances of Vitamins 
, A, D, E, or K can result in: 

a. improved athletic performance. 

b. improved nutritional status. 

c. increased malnutrition risk. 

d. increased resistance to infection. , 

32. The major area of nutrient absorption in the digestive system is the: 

a. mouth. 

b. stomach. 

c. small intestine. 

d. large intestine. 

33. Which combination makes a complete protein? 

a. Grains and fruits 

b. Grains and legumes 

c. Fruits and seeds 

d. Grains and nuts 

34. When compared to sucrose and fructose, the nutri tional value of honey is: 

a. 'much greater. 

b. much less. 

c. about the same. 

d. si ightly less. 

35. The Basal Metabolic Rate (BMR) is the rate of energy consumption: 

a. by all the body's physical activities for 2k hours. 

b. for metabolizing nutrients in low-intensity activities. 

c. by the body at rest after a 12 hour fast. 

d. for digesting foods three hours after a large meal. 

36. The anaerobic release of energy occurs: 

a. inside of the cell's cytoplasm. 

b. inside the cell's mitochondria. 

c. inside and outside the cell's mitochondria. 

d. outside of the cell's membrane. 
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37. Too much or too little of any nutrient can result in: / 

; a. malnutrition. ' 

b. rapid growth. 

c. increased performance. 

d. increased fitness. 

38. The Basal Metabolic Rate (BMR) tends to be higher in: 

a. males. 

b. * females. 

c. el derly. * 
- d. fasting. 

39. Which of the following factors can affect an athlete's calorie or energy 
requirements? ' . " " 

a. Activity level 

b. Age 

c. Body composition 

d. Al 1 of the above 

40. Oxygen consumption rises quickly during the ffrst few minutes of jogging. 
Then, the oxygen consumption levels off and remains relatively stable for 
the rest of the exercise period if the intensity of the exercise is not 
increased.. This period of stable oxygen consumption is known as the: 

a. oxygen debt. \ 

b. steady state. \ 

c. dynamic ventilation. 

d. dynamic state. 

41. The energy release system used in high intensity activity such as an 
* athlete "kicking 11 the last leg of a 1 or 2 mile race! is called: 

a. oxidative. 

b. anaerobic. j 

c. static. 

d. aerobic. 

42. When compared to unsaturated fats, saturated fats are usually: 

a. solid at room temperature. ^ 

b. liquid at room temperature. * 

c. obtained from fresh vegetables. 

d. obtained from unprocessed grains. 

43. One method of assessing the nutritional adequacy of an athlete's diet is to: 

a. ^ take a 24 hour diet recall. 

b. check a 7 day lunch profile. 

c. analyze vitamin supplement dosage. 

d. take a hair analysis test. 
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44. The food combination highest in saturated fats is: 

a. beef and pork. 

b. poultry and fish. 

c. grains and vegetables. % 

d. skim and low-fat milk. 

45. Each food group from the five basic food groups contains: 

a. a high concentration of some essential nutrients. 

b. a low concentration of all essential nutrients. 

c. a high concentration of dietary fiber. 

d. all the essential vitamins. 

46. Glycogen is stored in the: 

% ■ . 

a. liver and pancreas. 

b. brain and skeletal muscle. 

c. liver and skeletal muscle. 

d. blood and pancreas. 

47. When minimum requirements for calories and protein are met, additional 

protein intake from food or protein supplements will be converted to: 

a. muscle. 

b. fat. 

c. bone mineral . 

d. col lagen. » 

48. The major function of the body's electrolytes is to regulate:. 

a. enzyme breakdown. * 

b. protein synthesis. ' 

c. vitamin intake. 

d. fluid balance. 7 1 

49. The percentages of the six major nutrients in the body: ^ 

a. do not change with age. 

b. change with age. 

c. are the same for males and females. 

d. both a and c are correct. * 

50. The American Alliance for Health, Physical Education, Recreation and Dance 
(AAHPERD) sit-up test measures the student's level of fitness in: 

a. muscle strength and endurance. 

b. cardiovascular strength. ' 

c. body f lexibi 1 i ty . *■ 

d. body composition. 
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51. Which of the following is not a major physical training principle? 

a. Contact 

b. Specificity 

c. Overload 

d. Reversibi 1 i ty 

52. The use of the American Alliance for Health, Physical Education, Recreation 
ancj Dance (AAHPERD) fitness tests in an athletic training program is a 
meaps to: « 

a. evaluate athletes 1 potential to perform. 

b. motivate athletes to improve their fitness level. 

c. evaluate training programs. 

d. all of the above. 

53. The recommended minimum frequency of exercising aerobically to maintain 
cardiovascular fitness is: c 

a. once a week. 

b. three times a y*eek. 

c. five times a week. $ 

d. every day. 

54. The major nutritional priority in post event diet management is restoring: 

a. fat losses. 

b. glycogen losses. 

c. protein losses. 
. d. water losses. 

55. Using the same scale and taking the measurement at the same time of day 
are recommended guidelines for monitoring an athlete's: 

a . body wei ght. 

b. body density. . * ♦ 
*c. skinfold measurement. 

d. body surface area. ' 

56. Total body weight minus estimated body fat weight equals: 

- - * . \ 

a. body weight composition. 

b. lean body weight. 

c. density of the body weight. 
d. body surface area. 

57. Saturated body carbohydrate stores will result in: 

a. increased performance of mode rate- in tensity activity lasting 
25 minutes. 

b. no improvement in performance of short-term, high intensity activity 
_ lasting 10 minutes . 

c. extended performance duration for continuous activity lasting more' 
than one hour. 

d. both b and c. 
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58. In planning a pre-game meal, psychological considerations for diet 
management are: 

a. of major importance. 

b. not signi f icant. 

c. of 1 i ttle importance". 

d. the only consideration. 

59. In order to maintain adequate hydration status during training and sports 
events, an athlete should: 

a. drink copious amounts of water frequently. 

b. tafke salt tablets with water. 

c. avoid water and hydrate after the game or practice. 

d. drink small amounts of water frequently. 

60. • Which of the following principles would nct.be used by an athlete to select 

food for their training diet? 




a. Variety in food choices 

b. Timing of pre-event meals 

c. Psychological needs of individuals 
d/ Specificity of body density. 

61. The norms avai 1 able for evaluating skinfold measurements of adolescents 
provide; 

♦ 

a. precise measures of lean body mass. 

b. estimates of body fatness. 

c. estimates of lean body mass. 

d. precise measures of body fatness. 

62. >tfth increasing age in adulthood, the precent body fat typically: 

a. . increases. 

b. stabilizes. 

c. ' decreases . 

d. ei ther bore. .' 

63. The best plan for maximizing body fat loss and preventing lean body mass 
loss during wei ght reduct ion is: 

a. fasting for several days; then decreasing food intake moderately. 

b. eating a low-carbohydrate diet and i ncreas ing activity l0vel . 

c. eating a low-calorie diet and taking protein supplements. 

d. decreasing calorie intake moderately and increasing activity level. 

c 

6^. The process of glycogen loading used by some athletes may be an ergogenic 
aid for a bicycle race of: 

Q 

a. 90 minutes. 

b. 30 minutes. * 

c. 'J5 minutes . 
* d. al 1 of the above. 
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An athlete asks for your advice on what is the best vitamin and mineral 
supplement dosage to buy and how often he or she should take the supplement. 
Which of the .fol lowing is the best * recommendation to make? v 

a. 1000$ of the RDA, once a day. * 

b. 250% of the RDA with each meal. , 

c. 100$ of the RDA, oncfc a day. 

d. 100% of the RDA with each megl. 

The amount of energy the body consumes at rest after a 12 hour fast is 
cal led the: 

a. Basal Metabol ic'Rate (BMR) . 

b. Specific Dynamic Energy (SDE) . 

c. Metabolic Cost at Rest (MET). 

d. Retinol Equivalents (RE). 

An easy recommenced method of evaluating and monitoring an athlete's 
hydration status is to measure the athlete's: 1 

f 

a. weight before and after the practice or event. 

b. plasma electrolyte levels before and after the practice or event. 

c. blood pressure before and after the practice or^event. 

d. hydrostatic weight before and after, the practice or event. 

Ken Walsh, your 167 pound high school tail-back, wants to gain weight. 
He has asked you for advice on the best technique for gaining weight. 
You suggest that he increase his: 

a. body fat by adding an extra 2000-3000 calories to his diet and using 
endurance training. 

b. lean mass by eating high-protein supplements and using strength training. 

c. lean mass by adding an extra 700-t000 calories to his diet and using 
strength training. 

d. body fat by taking high-energy vitamin supplements and using strength 
training. 

Eating the recommended - number of servings Tn the Five Food Groups Guide 
to Good Eating will usual ly provi de the athlete with all the nutritional 
requi rements vWi th the exception of sufficient^ 

a. calories. 

b. protei n. * 

c. vitamins. 

d. minerals. 

A rapid loss of mo t re than 4.5 pounds of body water in a 150 pound 
wrestler will: v 

a. increase performance measurably. 

b. not affect performance significantly. 

c. lead to impaired performance. 

d. result irv^heat exhaustion, j 
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71. The most common mineral deficiency found in American women athletes is 
a deficiency of: 

a. iodine, 

b. sodium., 

c. calcium. 

d . i ron . 

72. Skinfold measurements are: 

a. taken at randomly selected body areas. 

b. used to estimate percent body fat. 

c. precise measures of percent body fat. 

d. more accurate with fewer site measurements. 

73. The regulation of body temperature and transportation of waste products 
are physiological functions of body: 

a. water. 

b. lipids. 

c. carbohydrates. 

d. al 1 of the above. 

74. The correct location for measuring a tricep skinfold is: 

a. two inches above the upper arm midpoint.x 

b. two inches below the upper arm midpoint. 

c. at the top of the triceps muscle. 

d. midpoint of the back of the upper arm. 

75. For children the recommended site for measuring pulse -rate is: 

a. radial artery in right wrist. 

b. carotid artery in neck. 

c. radial artery in the left wrist. 

d. 61 ther a or c. 



76. Which of the following can be used to evaluate the nutritional adequacy 
of athletes 1 diets? 

a. Five Food Groups Gu*^de to Good Eating 

b. Vegetarian Food Group Guidelines 

c. Recommended Dietary Allowances 

d. Al 1 of the above 

77. I feel an athlete's diet plays an important role in maintaining physical 
fitness. 

Strongly Agree 
Agree 
Disagree 

Strongly Disagree 
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78. I feel an athlete's tfiet plays an impbrtant role in achieving maximum j 
sport performance/ » . / 

/ 

e Strongly "Agree / 

b. Agree \- \ j 

c. Disagree' ! j 

d. Strongly Disagree / 

i > i 

79- I feel I should routinely recommend vitamin or mineral supplements f^r 
athletes. j / 

* a. Strongly Agree j \ 

b. Agree ' 

c. Disagree 1 

d. Strongly Disagree 

80. I feel an athlete' s diet wi 1 1 usually be/nutritionally adequate if he or 
she regularly eats a variety of minimally processed foods from the food 
group gui del » nes . | 



81 



82. 



a. Strongly Agree / 

b. Agree j 

c. Disagree 

d. Strongly Disagree 

r 

I feei vitamin and Mineral supplements are "necessary every day for good health. 



a. Strongly Agree j 

b. Agree j 

c. Disagree 

d. Strongly Disagree 

I feel vitamin and rrlineral supplements! are necessary as an/ i nsurance measure 
just in case a diet does not contain sufficient amounts of/ nutrients. 



/ 
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a. Strongly Agree 

b. Agree 

c. p is agree 



d.^ Strongly Disagree \ 

I lleel megadoses of vitamin and mineral supplements are heeded for top 
athletic performance. 



a. ' Strongly Agree 

b. Agree 

c. Disagree 

d . St ron g 1 y D i s ag ree 



84. 



Regular monitoring of ^thlete's hydration status is an/ essential part of an 
athlete's training program. 
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a. Strongly Agree 

b. Agree 

c. Disagree 

d . Strongly Di sag ree 
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85. I feel that cutting out high carbohydrate foods, such as breads, potatoes, 

and cereals, iV an effective way to reduce body weight, 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Di sagree 

86. I think a well planned vegetarian diet can promote optimal physical 
performance. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly, Disagree 

87. I feel athletes need protein supplements in addition to a nutritionally 
balanced diet. 

1 

a. Strongly Agree 

b . Ag ree 

c. Disagree 

d. Strongly Disagree 

88. I feel that the nutrient composition of a pre- game meal will affect an 
athlete's performance. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strong ly Di sagree 

89. I feel that taking salt tablets should be a part of an athletes diet. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d . St rong 1 y D i s ag ree 

90. I feel that excessive sugar, fat, and sodium consumption* may be related 
to the development of chronic diseases like diabetes, heart disease, and 
obesi ty . 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

91- I feel that athletes require vitamin and mineral supplements due to the 
high stress placed on their bodies. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Di sagree 
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92. I feel that abruptly changing an athlete's typical pre-game food choices 
may be detrimental to performance. 

a. Strongly Agree 

b . Ag ree 

c. Disagree 

d. Strongly Disagree 

93. I feel that water is the best drink for maintaining adequate hydration 

in athletes. 

1 

a. Strongly Agree 

b. Agree 1 

c. Disagree i 

d. Strongly Disagree I 

3k. I feel an athlete's fitness level will effect his or her sports performance 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

95. I feel that evaluating athletes 1 fitness level is an important part of a 
training program. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

96. I feel that monitoring athletes 1 body fatness level is an important part 
of a training program. 

a. Strongly Agree 

b . Ag ree 

c. Disagree 

d. Strongly Di sag ree 

97. I feel that evaluating what athletes eat is an important part of a training 
program. 

a. Strongly Agree 

b . Ag ree 

c. Disagree 

d. Strongly Di sag ree 

98. I feel an athlete should not eat a large meal 'i~k hours before an event 
or game. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 262 
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99. I would recommend this sports-nutrition program to other coaches , teachers , 
or athletes. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

100. | feel this sports-nutrition program gave me practical information for use 
in my athletic training program. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

101. As a result of thi s sports-nutri t i on program, I feel I have learned how to help 
athletes select foods that are of benefit to their health t and performance. 

a. Strongly Agree 

b. Agree 

c. Disagree 

f d. Strongly Disagree 

1€2. As a result of this sports-nutrition program, I feel I have changed some of 
my eating habits. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree ? 

103- As a result of this sports-nutrition program, I plan to change some of my 
eating habits. 

a. Strongly Agree 

b. Agree 

c. Di sagree * 

d. . Strongly Disagree 

104. As a result of this sports-nut ri t ion program, I plan to change some of 
my athlete training program recommendations. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

105. I plan to' use the sports-nutrition program kit contents in my coaching or 
work. 

a. Strongly Agree 

b. Agree n 

c. Disagree- 

d. Strongly Disagree 
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